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Phase	22Item 1.15	 1.23	 1.30	 1.38	 1.45	 1.53	
Ingredient,	%
Corn 61.12 58.85 56.58 54.31 52.04 49.77 65.05
Soybean	meal	(46.5%	CP) 20.80 23.00 25.21 27.41 29.62 31.83 30.73
Spray-dried	whey 10.00 10.00 10.00 10.00 10.00 10.00 -
Select	menhaden	fish	meal 4.50 4.50 4.50 4.50 4.50 4.50 -
Soybean	oil 1.00 1.00 1.00 1.00 1.00 1.00 -
Monocalcium	phosphate	(21%	P) 0.55 0.53 0.51 0.49 0.47 0.45 1.08
Limestone 0.55 0.55 0.55 0.55 0.55 0.55 0.95
Salt 0.30 0.30 0.30 0.30 0.30 0.30 0.35
Zinc	oxide 0.25 0.25 0.25 0.25 0.25 0.25 -
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Vitamin	premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25
L-Lysine	HCl 0.225 0.250 0.275 0.300 0.325 0.350 0.360
DL-Methionine 0.080 0.102 0.124 0.146 0.168 0.190 0.130
L-Threonine 0.100 0.118 0.136 0.154 0.172 0.190 0.130
L-Tryptophan 0.040 0.043 0.046 0.049 0.052 0.055 -
L-Valine 0.005 0.021 0.037 0.053 0.069 0.085 -
Phytase3 0.085 0.085 0.085 0.085 0.085 0.085 0.165
TOTAL 100 100 100 100 100 100 100
Calculated	analysis
Standardized	ileal	digestible	(SID)	amino	acids,	%
Lysine 1.15	 1.23	 1.30	 1.38	 1.45	 1.53	 1.26
Isoleucine:lysine 62 61 60 60 59 59 61
Leucine:lysine 132 128 125 122 119 116 129
Methionine:lysine 34 34 35 35 36 36 33
Met	&	Cys:lysine 58 58 58 58 58 58 58
Threonine:lysine 64 64 64 64 64 64 63
Tryptophan:lysine 20 20 20 20 20 20 17.4
Valine:lysine 70 70 70 70 70 70 68
Total	lysine,	% 1.27	 1.35	 1.43	 1.51	 1.59	 1.67	 1.39
ME,	kcal/lb 1,528 1,528 1,528 1,529 1,529 1,530 1,503
SID	lysine:ME,	g/Mcal 3.41 3.64 3.86 4.08 4.30 4.52 3.80
CP,	% 19.3 20.2 21.1 22.0 22.9 23.8 20.8
Ca,	% 0.71 0.71 0.72 0.72 0.72 0.72 0.69
P,	% 0.64 0.64 0.65 0.65 0.66 0.66 0.62
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Nutrient,	% 1.15	 1.23	 1.30	 1.38	 1.45	 1.53	
DM 88.58 88.30 88.66 88.52 88.69 88.72
CP 18.52 19.42 20.21 20.44 22.70 23.09
Indispensable	AA
Arg 1.10 1.17 1.21 1.25 1.35 1.40
His 0.50 0.49 0.51 0.52 0.53 0.57
Ile 0.78 0.79 0.84 0.89 0.92 0.95
Leu 1.63 1.68 1.73 1.76 1.84 1.89
Lys 1.20 1.24 1.34 1.39 1.46 1.50
Met 0.41 0.42 0.46 0.48 0.47 0.51
Phe 0.91 0.94 0.98 1.00 1.06 1.10
Thr 0.83 0.85 0.90 0.95 0.97 1.01
Trp 0.26 0.26 0.28 0.30 0.32 0.32
Val 0.86 0.90 0.96 1.00 1.07 1.09
Total	indispensable	AA 8.48 8.74 9.21 9.54 9.99 10.34
Dispensable	AA
Ala 0.99 0.96 0.99 1.03 1.10 1.12
Asp 1.79 1.88 1.99 2.06 2.20 2.28
Cys 0.27 0.28 0.29 0.30 0.31 0.32
Glu 3.12 3.26 3.40 3.51 3.70 3.84
Gly 0.80 0.82 0.86 0.90 0.94 0.96
Pro 1.00 1.02 1.07 1.11 1.07 1.19
Ser 0.88 0.92 0.97 1.00 1.04 1.09
Tyr 0.54 0.56 0.58 0.59 0.64 0.63
Total	dispensable	AA 9.39 9.70 10.15 10.50 11.00 11.43
1	A	representative	sample	of	each	diet	was	collected	and	analyzed	for	amino	acid	composition.
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1.15 1.23 1.30 1.38 1.45 1.53 SEM Linear Quadratic
d	0	to	14
ADG,	lb 0.64 0.67 0.75 0.72 0.73 0.63 0.03 0.80 0.001
ADFI,	lb 0.86 0.87 0.96 0.87 0.88 0.74 0.04 0.04 0.002
F/G 1.35 1.29 1.27 1.21 1.21 1.18 0.02 0.0001 0.30
d	14	to	28
ADG,	lb 1.04 1.06 1.04 1.05 1.00 1.04 0.04 0.54 0.96
ADFI,	lb 1.76 1.79 1.82 1.76 1.77 1.75 0.04 0.61 0.36
F/G 1.70 1.69 1.76 1.68 1.77 1.68 0.05 0.79 0.44
d	0	to	28
ADG,	lb 0.84 0.87 0.90 0.89 0.87 0.83 0.03 0.81 0.05
ADFI,	lb 1.31 1.33 1.39 1.32 1.33 1.24 0.03 0.17 0.03
F/G 1.56 1.53 1.55 1.49 1.53 1.50 0.03 0.11 0.86
wt,	lb
d	0 14.9 14.9 14.9 14.9 14.9 14.9 1.28 0.95 0.90
d	14 23.8 24.3 25.4 25.0 25.1 23.7 3.40 0.75 0.001
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phase	22Item																												Fish	meal,	%: 4.50 3.60 2.70 1.80 0.90 0.00
Ingredient,	%
Corn 56.58 56.83 57.07 57.53 57.57 57.81 65.05
Soybean	meal	(46.5%	CP) 25.21 25.21 25.20 25.20 25.20 25.19 30.73
Spray-dried	whey 10.00 10.00 10.00 10.00 10.00 10.00 -
Select	menhaden	fish	meal 4.50 3.60 2.70 1.80 0.90 - -
Soybean	oil 1.00 1.00 1.00 1.00 1.00 1.00 -
Monocalcium	P	(21%	P) 0.51 0.63 0.75 0.86 0.98 1.10 1.08
Limestone 0.55 0.62 0.69 0.76 0.83 0.90 0.95
Salt 0.30 0.31 0.32 0.33 0.34 0.35 0.35
Zinc	oxide 0.25 0.25 0.25 0.25 0.25 0.25 -
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Vitamin	premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25
L-lysine	HCl 0.275 0.327 0.379 0.430 0.482 0.534 0.360
DL-methionine 0.124 0.143 0.162 0.182 0.201 0.220 0.130
L-threonine 0.136 0.155 0.174 0.192 0.211 0.230 0.130
L-tryptophan 0.046 0.051 0.056 0.060 0.065 0.070 -
L-isoleucine - 0.02 0.04 0.06 0.08 0.10 -
L-valine 0.037 0.062 0.086 0.111 0.135 0.160 -
Glutamine - 0.16 0.32 0.48 0.64 0.80 -
Glycine - 0.16 0.32 0.48 0.64 0.80 -
Phytase3 0.085 0.085 0.085 0.085 0.085 0.085 0.165
TOTAL 100 100 100 100 100 100 100
Calculated	analysis
Standardized	ileal	digestible	amino	acids,	%
Lysine 1.30	 1.30 1.30	 1.30 1.30 1.30 1.26
Isoleucine:lysine 60 60 60 60 60 60 61
Leucine:lysine 125 122 119 116 114 111 129
Methionine:lysine 35 35 35 36 36 36 33
Met	&	Cys:lysine 58 58 58 58 58 58 58
Threonine:lysine 64 64 64 64 64 64 63
Tryptophan:lysine 20 20 20 20 20 20 17.4
Valine:lysine 70 70 70 70 70 70 68
Total	lysine,	% 1.43	 1.43 1.43 1.42 1.42 1.42 1.39
ME,	kcal/lb 1,528 1,527 1,525 1,523 1,522 1,520 1,503
SID	lysine:ME,	g/Mcal 3.86 3.86 3.87 3.87 3.87 3.88 3.80
CP,	% 21.1 20.9 20.8 20.6 20.5 20.3 20.8
Ca,	% 0.72 0.72 0.72 0.72 0.72 0.72 0.69
P,	% 0.65 0.65 0.64 0.64 0.64 0.64 0.62
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Item 4.50 3.60 2.70 1.80 0.90 0.00 SEM Treatment Linear Quadratic
d	0	to	14    
ADG,	lb 0.83 0.82 0.86 0.83 0.84 0.84 0.024 0.92 0.71 0.73
ADFI,	lb 1.17 1.14 1.18 1.16 1.17 1.20 0.035 0.86 0.38 0.62
F/G 1.41 1.39 1.38 1.40 1.40 1.44 0.034 0.88 0.49 0.29
d	14	to	28
ADG,	lb 1.28 1.22 1.28 1.16 1.24 1.21 0.029 0.07 0.11 0.45
ADFI,	lb 2.10 2.00 2.08 1.90 2.06 2.03 0.042 0.02 0.31 0.09
F/G 1.65 1.64 1.63 1.64 1.67 1.68 0.024 0.65 0.21 0.23
d	0	to	28
ADG,	lb 1.05 1.02 1.07 1.00 1.04 1.02 0.020 0.19 0.34 0.71
ADFI,	lb 1.63 1.57 1.63 1.53 1.62 1.62 0.032 0.16 0.86 0.16
F/G 1.55 1.54 1.53 1.53 1.56 1.58 0.016 0.22 0.12 0.04
wt,	lb
d	0 16.0 16.1 16.0 16.2 16.2 16.1 0.17 0.96 0.68 0.70
d	14 27.6 27.6 28.0 27.8 27.9 27.8 0.40 0.98 0.64 0.66
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Phase	2-Ile -Trp -Val -Gly/Gln
Ingredient,	%
Corn 58.15 58.15 58.15 58.15 58.15 58.15 65.05
Soybean	meal	(46.5%	CP) 25.20 25.20 25.20 25.20 25.20 25.20 30.73
Spray-dried	whey 10.00 10.00 10.00 10.00 10.00 10.00 ---
Corn	starch --- 0.10 0.07 0.16 1.26 1.59 ---
Soybean	oil 1.00 1.00 1.00 1.00 1.00 1.00 ---
Monocalcium	phosphate	(21%	P) 1.10 1.10 1.10 1.10 1.10 1.10 1.08
Limestone 0.90 0.90 0.90 0.90 0.90 0.90 0.95
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Zinc	oxide 0.25 0.25 0.25 0.25 0.25 0.25 ---
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Vitamin	premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25
L-lysine	HCl 0.533 0.533 0.533 0.533 0.533 0.533 0.360
DL-methionine 0.220 0.220 0.220 0.220 0.220 0.220 0.130
L-threonine 0.230 0.230 0.230 0.230 0.230 0.230 0.130
L-tryptophan 0.070 0.070 --- 0.070 0.070 --- ---
L-isoleucine 0.100 --- 0.100 0.100 0.100 --- ---
L-valine 0.160 0.160 0.160 --- 0.160 --- ---
Glutamine 0.630 0.630 0.630 0.630 --- --- ---
Glycine 0.630 0.630 0.630 0.630 --- --- ---
Phytase	6002 0.085 0.085 0.085 0.085 0.085 0.085 0.165
TOTAL 100 100 100 100 100 100 100
Calculated	analysis
Standardized	ileal	digestible	amino	acids	(SID),	%
Lysine 1.30	 1.30 1.30 1.30 1.30 1.30 1.26
Isoleucine:lysine 60 52 60 60 60 52 61
Leucine:lysine 111 111 111 111 111 111 129
Methionine:lysine 36 36 36 36 36 36 33
Met	&	Cys:lysine 58 58 58 58 58 58 58
Threonine:lysine 64 64 64 64 64 64 63
Tryptophan:lysine 20 20 15 20 20 15 17.4
Valine:lysine 70 70 70 57 70 57 68
Total	lysine,	% 1.42	 1.42 1.42 1.42 1.42 1.42 1.39
ME,	kcal/lb 1,516 1,516 1,516 1,516 1,516 1,516 1,503
SID	lysine:ME,	g/Mcal 5.27 5.28 5.27 5.28 5.23 5.24 3.80
CP,	% 20.4 20.4 20.4 20.3 18.9 18.7 20.8
Ca,	% 0.72 0.72 0.72 0.72 0.72 0.72 0.69
P,	% 0.64 0.64 0.64 0.64 0.64 0.64 0.62
Available	P,	% 0.47 0.47 0.47 0.47 0.47 0.47 0.42
1	Treatment	diets	were	fed	from	d	0	to	14,	and	a	common	diet	was	fed	from	d	14	to	28.
2	Phyzyme	600	(Danisco	Animal	Nutrition,	St.	Louis,	MO)	provided	231	FTU/lb,	with	a	release	of	0.10%	available	P.
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control	-Ile	 -Trp -Val -Gly/Gln
DM 88.71 88.27 88.85 89.37 88.70 89.31
CP 19.26 20.08 19.51 20.59 18.89 18.33
Indispensable	AA
Arg 1.23 1.32 1.24 1.32 1.34 1.29
His 0.40 0.40 0.40 0.42 0.40 0.39
Ile 0.72 0.68 0.73 0.81 0.76 0.72
Leu 1.39 1.41 1.37 1.45 1.42 1.41
Lys 1.16 1.26 1.20 1.28 1.23 1.30
Met 0.37 0.39 0.38 0.39 0.39 0.38
Phe 0.77 0.79 0.79 0.81 0.79 0.75
Thr 0.77 0.80 0.78 0.84 0.79 0.77
Trp 0.27 0.26 0.23 0.27 0.20 0.24
Val 0.84 0.89 0.88 0.80 0.87 0.78
Total	indispensable	AA 7.92 8.20 8.00 8.39 8.19 8.03
Dispensable	AA
Ala 0.81 0.82 0.79 0.84 0.82 0.79
Asp 1.54 1.60 1.52 1.68 1.60 1.54
Cys 0.24 0.25 0.24 0.26 0.25 0.25
Glu 3.21 3.42 3.37 3.46 3.08 2.82
Gly 1.09 1.18 1.14 1.17 0.72 0.60
Pro 0.96 1.24 1.26 0.93 0.92 1.25
Ser 0.78 0.80 0.76 0.82 0.79 0.77
Tyr 0.30 0.32 0.32 0.33 0.33 0.33
Total	dispensable	AA 8.93 9.63 9.40 9.49 8.51 8.35
1	A	representative	sample	of	each	diet	was	collected	and	analyzed	for	amino	acid	composition.
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control4 SEM-Ile -Trp -Val -Gly/Gln
d	0	to	14
ADG,	lb 0.67bc 0.70c 0.56a 0.54a 0.61ab 0.54a 0.030
ADFI,	lb 0.93b 0.95b 0.81a 0.76a 0.86ab 0.76a 0.036
F/G 1.39 1.36 1.44 1.42 1.41 1.43 0.035
d	14	to	28
ADG,	lb 1.18b 1.05a 1.11ab 1.15b 1.17b 1.15b 0.031
ADFI,	lb 1.88 1.77 1.78 1.83 1.90 1.80 0.056
F/G 1.59b 1.69a 1.60b 1.59b 1.62ab 1.56b 0.030
d	0	to	28
ADG,	lb 0.93b 0.88ab 0.84a 0.85a 0.89ab 0.85a 0.027
ADFI,	lb 1.40b 1.36ab 1.29ab 1.30ab 1.38ab 1.28a 0.042
F/G 1.52 1.56 1.54 1.53 1.55 1.52 0.023
wt,	lb
d	0 15.2 15.2 15.1 15.2 15.2 15.1 1.011
d	14 24.6bc 25.0c 23.0a 22.8a 23.7ab 22.7a 3.273
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phase	2257.4	 59.9	 62.3 64.7 67.2 69.6
Ingredient,	%
Corn 58.26 58.26 58.26 58.26 58.26 58.26 65.05
Soybean	meal	(46.5%	CP) 25.19 25.19 25.19 25.19 25.19 25.19 30.73
Spray-dried	whey 10.00 10.00 10.00 10.00 10.00 10.00 ---
Corn	starch 0.160 0.128 0.096 0.064 0.032 --- ---
Soybean	oil 1.00 1.00 1.00 1.00 1.00 1.00 ---
Monocalcium	phosphate	(21%	P) 1.10 1.10 1.10 1.10 1.10 1.10 1.08
Limestone 0.90 0.90 0.90 0.90 0.90 0.90 0.95
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Zinc	oxide 0.25 0.25 0.25 0.25 0.25 0.25 ---
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Vitamin	premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25
L-lysine	HCl 0.533 0.533 0.533 0.533 0.533 0.533 0.360
DL-methionine 0.220 0.220 0.220 0.220 0.220 0.220 0.130
L-threonine 0.230 0.230 0.230 0.230 0.230 0.230 0.130
L-tryptophan 0.070 0.070 0.070 0.070 0.070 0.070 ---
L-valine --- 0.032 0.064 0.096 0.128 0.160 ---
Glutamine 0.630 0.630 0.630 0.630 0.630 0.630 ---
Glycine 0.630 0.630 0.630 0.630 0.630 0.630 ---
Phytase3 0.085 0.085 0.085 0.085 0.085 0.085 0.165
TOTAL 100 100 100 100 100 100 100
Calculated	analysis
Standardized	ileal	digestible	(SID)	amino	acids,	%
Lysine 1.30	 1.30 1.30 1.30 1.30 1.30 1.26
Isoleucine:lysine 52 52 52 52 52 52 61
Leucine:lysine 111 111 111 111 111 111 129
Methionine:lysine 36 36 36 36 36 36 33
Met	&	Cys:lysine 58 58 58 58 58 58 58
Threonine:lysine 64 64 64 64 64 64 63
Tryptophan:lysine 20 20 20 20 20 20 17.4
Valine:lysine 57.4	 59.9 62.3 64.7 67.2 69.6 68
Total	lysine,	% 1.42	 1.42 1.42 1.42 1.42 1.42 1.39
ME,	kcal/lb 1,516 1,516 1,516 1,516 1,516 1,516 1,503
SID	lysine:ME,	g/Mcal 3.89 3.89 3.89 3.89 3.89 3.89 3.80
CP,	% 20.2 20.3 20.3 20.3 20.3 20.4 20.8
Ca,	% 0.72 0.72 0.72 0.72 0.72 0.72 0.69
P,	% 0.64 0.64 0.64 0.64 0.64 0.64 0.62
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57.4 59.9 62.3 64.7 67.2	 69.9	 SEM Linear Quadratic
d	0	to	14    
ADG,	lb 0.44 0.53 0.59 0.64 0.65 0.66 0.023 <0.0001 0.005
ADFI,	lb 0.70 0.79 0.92 0.94 0.97 0.94 0.035 <0.0001 0.01
F/G 1.60 1.51 1.58 1.46 1.49 1.46 0.042 0.02 0.84
d	14	to	28
ADG,	lb 1.06 1.06 1.08 1.07 1.02 1.07 0.038 0.82 0.86
ADFI,	lb 1.68 1.73 1.78 1.82 1.73 1.77 0.057 0.33 0.27
F/G 1.59 1.63 1.65 1.70 1.69 1.65 0.023 0.01 0.02
d	0	to	28
ADG,	lb 0.75 0.79 0.83 0.86 0.84 0.86 0.027 0.003 0.18
ADFI,	lb 1.19 1.26 1.35 1.38 1.35 1.36 0.042 0.002 0.06
F/G 1.59 1.59 1.62 1.61 1.61 1.58 0.024 0.98 0.20
wt,	lb
d	0 15.1 15.1 15.1 15.1 15.1 15.1 0.76 0.97 0.93
d	14 21.2 22.4 23.3 24.1 24.2 24.3 2.61 <0.0001 0.014
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d	0	to	7 1.35 1.35 1.35 1.35 1.55 1.55 1.55 1.55
d	7	to	21 1.15 1.15 1.35 1.35 1.15 1.15 1.35 1.35
d	21	to	35 1.05 1.25 1.05 1.25 1.05 1.25 1.05 1.25
1A	total	of	320	weanling	pigs	(PIC	1050	barrows,	initially	12.6	lb	and	21	d	of	age)	were	used	in	a	35-d	trial	with	8	
pens	per	treatment.	Phase	1,	2,	and	3	diets	were	fed	from	d	0	to	7,	7	to	21,	and	21	to	35	after	weaning,	respectively.
This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 





Item Low Normal Low Normal Low Normal
Ingredient,	%
Corn 45.73 41.26 54.83 48.56 61.36 54.92
Soybean	meal	(46.5%	CP) 9.50 11.61 18.27 23.69 19.80 26.20
Spray-dried	animal	plasma 5.50 6.70 - - - -
Spray-dried	whey 25.00 25.00 10.00 10.00 - -
DDGS - -   10.00 10.00   15.00 15.00
Select	menhaden	fish	meal 4.90 6.00 3.50 4.50 - -
Spray-dried	blood	cells 1.35 1.65 - - - -
Soybean	oil 5.00 5.00 - - - -
Monocalcium	phosphate	(21%	P) 0.45 0.20 0.43 0.28 0.80 0.75
Limestone 0.50 0.45 0.75 0.65 1.15 1.10
Salt 0.25 0.25 0.30 0.30 0.35 0.35
Zinc	oxide 0.38 0.38 0.25 0.25 - -
Vitamin	premix 0.25 0.25 0.25 0.25 0.25 0.25
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15
L-Lysine	HCl 0.15 0.15 0.33 0.35 0.40 0.45
DL-Methionine 0.12 0.15 0.05 0.10 0.04 0.09
L-Threonine 0.04 0.05 0.08 0.10 0.08 0.11
Medication2	 0.70 0.70 0.70 0.70 0.50 0.50
Phytase3	 - - 0.13 0.13 0.13 0.13
Vitamin	E,	20,000	IU 0.05 0.05 - - - -
Total 100.00 100.00 100.00 100.00 100.0 100.00
Calculated	analysis
SID	amino	acid,	%
Lysine 1.35 1.55 1.15 1.35 1.05 1.25
Isoleucine:lysine 50 49 61 60 60 60
Leucine:lysine 127 123 139 131 152 140
Methionine:lysine 30 31 31 33 31 32
Met	&	Cys:lysine 56 5 57 57 59 58
Threonine:lysine 62 62 62 62 62 62
Tryptophan:lysine 17 17 16 16 16 16
Valine:lysine 70 70 69 67 72 69
Total	lysine,	% 1.48 1.69 1.29 1.50 1.19 1.40
CP,	% 20.2 22.7 19.7 22.4 19.0 21.5
ME,	kcal/lb 1,586 1,592 1,488 1,491 1,498 1,499
Ca,	% 0.77 0.77 0.70 0.71 0.68 0.67
P,	% 0.71 0.72 0.62 0.64 0.58 0.60
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d	0	to	7 1.35 1.35 1.35 1.35 1.55 1.55 1.55 1.55
d	7	to	21 1.15 1.15 1.35 1.35 1.15 1.15 1.35 1.35
d	21	to	35 1.05 1.25 1.05 1.25 1.05 1.25 1.05 1.25 P1×P2×P3 P1×P2 P2×P3 P1×P3 P1 P2 P3
d	0	to	7
ADG,	lb 0.36 0.33 0.34 0.36 0.34 0.36 0.35 0.36 0.04 0.38 0.98 0.68 0.74 0.69 0.89 0.72
ADFI,	lb 0.38 0.36 0.35 0.36 0.32 0.33 0.33 0.36 0.03 0.83 0.32 0.47 0.53 0.37 0.94 0.55
F/G 1.06 1.09 1.05 1.03 0.98 0.92 0.94 1.02 0.06 0.12 0.33 0.56 0.88 0.005 0.97 0.73
d	7	to	14
ADG,	lb 0.80 0.80 0.81 0.82 0.76 0.73 0.82 0.83 0.04 0.73 0.27 0.59 0.74 0.41 0.18 0.98
ADFI,	lb 1.19 1.17 1.13 1.15 1.12 1.12 1.10 1.14 0.04 0.95 0.46 0.43 0.72 0.16 0.49 0.78
F/G 1.49 1.46 1.40 1.41 1.47 1.52 1.35 1.39 0.02 0.62 0.32 0.68 0.21 0.83 0.03 0.38
d	21	to	35
ADG,	lb 1.24 1.36 1.28 1.35 1.22 1.26 1.19 1.31 0.06 0.23 0.89 0.75 0.65 0.20 0.78 0.001
ADFI,	lb 2.06 2.02 2.08 2.11 2.00 1.95 1.95 2.04 0.09 0.59 0.76 0.12 0.70 0.37 0.53 0.85
F/G 1.67 1.49 1.63 1.57 1.64 1.55 1.64 1.57 0.01 0.28 0.82 0.12 0.31 0.68 0.45 <.0001
d	0	to	35
ADG,	lb 0.89 0.93 0.90 0.94 0.86 0.87 0.87 0.93 0.03 0.55 0.57 0.55 0.77 0.15 0.30 0.03
ADFI,	lb 1.64 1.60 1.61 1.65 1.57 1.55 1.53 1.61 0.05 0.86 0.88 0.14 0.60 0.38 0.74 0.65
F/G 1.55 1.45 1.50 1.47 1.52 1.48 1.47 1.46 0.01 0.44 0.43 0.10 0.14 0.47 0.08 0.002
Wt,	lb
d	0 12.60 12.56 12.62 12.51 12.60 12.67 12.59 12.58 0.12 0.92 0.46 0.11 0.05 0.59 0.24 0.43
d	7 15.08 14.90 14.97 15.01 14.98 15.19 15.05 15.06 0.41 0.38 0.89 0.96 0.45 0.67 0.91 0.85
d	21 26.30 26.15 26.34 26.46 25.72 25.47 26.48 26.64 0.78 0.92 0.31 0.66 0.97 0.54 0.14 0.94
d	35 43.60 45.50 44.20 45.40 42.86 43.15 43.15 44.94 0.88 0.38 0.57 0.75 0.68 0.14 0.37 0.04
1A	total	of	320	weanling	pigs	(PIC	1050	barrows,	initially	12.6	lb	and	21	d	of	age)	were	used	in	a	35-d	trial	with	8	pens	per	treatment.	Phase	1,	2,	and	3	diets	were	fed	from	d	0	to	7,	7	to	21,	and	21	to	35	after	
weaning,	respectively.
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Dry	matter 91.48 91.52 93.97 95.95
CP 62.60 75.9 52.80 52.5
Crude	fat 8.80 0.10 12.10 7.0
Crude	fiber 0.50 0.10 3.70 2.8
Ash 19.44 9.01 8.76 10.43
Ca 5.20 0.15 0.31 0.32
P 2.97 1.94 0.76 0.72
S 0.89 0.89 1.05 1.43
Amino	acids,	%
Arginine 3.53 4.57 3.28 4.42
Histidine 1.46 2.47 1.29 1.29
Isoleucine 2.54 2.99 2.36 2.27
Leucine 4.25 7.68 4.01 4.04
Lysine 4.68 6.54 3.42 3.43
Methionine 1.62 0.67 0.81 0.76
Phenylalnine 2.33 4.39 2.40 2.27
Theronine 2.31 4.28 1.98 2.25
Tryptophan 0.70 1.39 0.65 0.50
Valine 2.95 5.19 2.69 2.87
1	Values	represent	the	mean	of	two	samples.	
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PEP23 Fish	meal Peptone	503 Common	
dietItem 2% 4% 6% 2% 4% 6% 2% 4% 6%
Corn 39.70 55.10 61.50 62.10 62.70 61.90 62.95 63.95 61.50 62.10 62.65 62.79
Soybean	meal,	(46.5%	CP) 22.90 40.10 31.30 28.70 26.10 31.30 28.7 26.10 31.30 28.70 26.10 32.27
Spray	dried	animal	plasma 6.00 --- --- --- --- --- --- --- --- --- --- ---
PEP2 --- --- 2.00 4.00 6.00 --- --- --- --- --- --- ---
Select	menhaden	fish	meal --- --- --- --- --- 2.00 4.00 6.00 --- --- --- ---
Peptone	50 --- --- --- --- --- --- --- --- 2.00 4.00 6.00 ---
Spray-dried	whey 25.00 --- --- --- --- --- --- --- --- --- --- ---
Soybean	oil 3.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Monocalcium	P,	(	21%	P) 0.90 1.60 1.60 1.55 1.55 1.38 1.10 0.85 1.60 1.55 1.55 1.25
Limestone 0.93 0.93 0.98 1.03 1.03 0.83 0.72 0.60 0.98 1.03 1.03 1.05
Salt 0.30 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Zinc	oxide 0.38 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin	premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Lysine	HCl 0.28 0.15 0.35 0.35 0.35 0.32 0.30 0.28 0.36 0.36 0.37 0.33
DL-Methionine 0.19 0.09 0.15 0.15 0.15 0.14 0.12 0.12 0.15 0.16 0.16 0.14
L-Threonine 0.08 0.04 0.13 0.13 0.13 0.12 0.11 0.11 0.13 0.13 0.14 0.13
Total 100 100 100 100 100 100 100 100 100 100 100 100
continued
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PEP23 Fish	meal Peptone	503 Common	
dietItem 2% 4% 6% 2% 4% 6% 2% 4% 6%
Calculated	analysis
Standardized	ileal	digestible	(SID)	amino	acids,	%4
Lysine 1.50 1.32 1.32 1.32 1.32 1.32 1.32 1.32 1.32 1.32 1.32 1.26
Isoleucine:lysine	 54 69 60 60 59 61 61 61 60 60 59 61
Methionine:lysine 31 32 34 34 34 34 35 36 34 34 34 34
Met	&	Cys:lysine 58 58 58 58 58 58 58 59 58 58 57 59
Threonine:lysine 63 62 62 62 62 62 62 62 62 62 62 63
Tryptophan:lysine 17.7 19.9 17.1 16.9 16.7 17.1 16.9 16.7 16.9 16.7 16.7 17.5
Valine:lysine 65 75 67 67 67 68 68 69 67 67 68 68
Total	lysine,	% 1.65 1.47 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.44 1.39
CP,	% 22.1 23.6 21.4 21.3 21.3 21.5 21.6 21.8 21.4 21.4 21.3 20.8
ME	kcal/lb 1,560 1,513 1,513 1,511 1,509 1,521 1,526 1,532 1,513 1,511 1,509 1,519
Ca,	% 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.76
P,	% 0.74 0.77 0.74 0.73 0.73 0.74 0.73 0.72 0.74 0.73 0.73 0.66
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SEM2% 4% 6% 2% 4% 6% 2% 4% 6%
d	0	to	7
ADG,	lb 0.64 0.61 0.70 0.67 0.56 0.62 0.65 0.62 0.57 0.68 0.04
ADFI,	lb 0.77 0.81 0.89 0.83 0.74 0.74 0.81 0.79 0.72 0.83 0.05
F/G 1.22 1.33 1.28 1.24 1.39 1.19 1.27 1.28 1.31 1.25 0.09
d	7	to	14
ADG,	lb 0.81 0.93 0.92 0.87 0.87 0.94 0.83 0.84 0.83 0.88 0.04
ADFI,	lb 1.17 1.30 1.34 1.20 1.17 1.23 1.17 1.19 1.12 1.23 0.05
F/G 1.45 1.39 1.46 1.39 1.35 1.32 1.41 1.41 1.37 1.41 0.05
d	0	to	14
ADG,	lb 0.72 0.77 0.80 0.77 0.72 0.78 0.74 0.73 0.70 0.78 0.03
ADFI,	lb 0.97 1.05 1.12 1.02 0.96 0.98 0.99 0.99 0.92 1.03 0.05
F/G 1.34 1.36 1.38 1.32 1.35 1.27 1.35 1.35 1.34 1.33 0.05
d	14	to	24
ADG,	lb 1.22 1.17 1.17 1.18 1.21 1.19 1.25 1.10 1.20 1.16 0.05
ADFI,	lb 1.81 1.77 1.84 1.78 1.79 1.82 1.83 1.69 1.74 1.78 0.05
F/G 1.48 1.53 1.57 1.51 1.48 1.53 1.47 1.54 1.45 1.54 0.03
d	0	to	24
ADG,	lb 0.93 0.94 0.96 0.94 0.92 0.95 0.95 0.88 0.91 0.94 0.03
ADFI,	lb 1.32 1.35 1.42 1.33 1.31 1.33 1.34 1.27 1.26 1.34 0.05
F/G 1.42 1.45 1.48 1.42 1.42 1.40 1.41 1.45 1.40 1.44 0.03
1A	total	of	350	nursery	pigs	(initial	BW	14.3)	were	used	in	a	24-d	to	determine	the	effects	of	protein	sources	on	nursery	pig	growth	performance.	There	were	5	pigs	per	pen	with	6	pens	per	treatment.	
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Item Treatment Linear Quadratic Linear Quadratic Linear Quadratic
d	0	to	7
ADG,	lb 0.20 0.10 0.64 0.25 0.29 0.92 0.59 0.17 0.64 0.10
ADFI,	lb 0.02 <0.01 0.47 0.03 0.08 0.11 0.43 0.15 0.40 0.20
F/G 0.49 0.99 0.92 0.92 0.93 0.22 0.84 0.42 0.65 0.31
d	7	to	14
ADG,	lb 0.25 0.44 0.33 0.08 0.36 0.04 0.48 0.03 0.31 0.85
ADFI,	lb 0.06 0.02 0.75 <0.01 0.49 <0.01 0.78 0.42 0.59 0.37
F/G 0.16 0.07 0.21 0.54 0.46 0.85 0.37 <0.01 0.27 0.30
d	0	to	14
ADG,	lb 0.37 0.16 0.73 0.08 0.25 0.18 0.46 0.59 0.37 0.28
ADFI,	lb 0.20 <0.01 0.92 <0.01 0.19 <0.01 0.57 0.87 0.43 0.21
F/G 0.34 0.14 0.43 0.49 0.84 0.15 0.60 0.27 0.76 0.67
d	14	to	24
ADG,	lb 0.42 0.17 0.05 0.53 0.45 0.42 0.74 0.38 0.55 0.30
ADFI,	lb 0.57 0.64 0.06 0.15 0.84 0.84 0.67 0.68 0.86 0.09
F/G 0.27 0.14 0.57 0.36 0.38 0.13 0.89 0.40 0.56 0.62
d	0	to	24
ADG,	lb 0.78 0.89 0.17 0.13 0.73 0.68 0.52 0.90 0.77 0.19
ADFI,	lb 0.27 0.20 0.29 0.02 0.55 0.14 0.60 0.76 0.71 0.10
F/G 0.19 0.03 0.35 0.22 0.63 0.04 0.75 0.84 0.88 0.74
1A	total	of	350	nursery	pigs	(initial	BW	14.3)	were	used	in	a	24-d	trial	to	determine	the	effects	of	protein	sources	on	nursery	pig	growth	performance.	There	were	5	pigs	per	pen	and	6	pens	per	treatment.
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Fish	meal PEP2+1 Peptone	502 PEP-NS3
Item Formulated4,5,7 Analyzed Formulated6 Analyzed Formulated6 Analyzed Formulated6 Analyzed
CP,	%
Amino	Acids,	%
Isoleucine 2.42	(94) 2.42 2.63	(88) 2.67 2.23	(91) 2.38 2.06	(83) 1.99
Leucine 4.27	(94) 4.28 4.23	(89) 4.55 3.78	(91) 4.03 3.44	(72) 3.55
Lysine 4.57	(95) 4.67 4.29	(88) 4.51 3.12	(91) 3.57 3.50	(83) 3.44
Methionine 1.66	(94) 1.55 1.09	(88) 0.97 0.81	(93) 0.75 0.97	(86) 0.80
Threonine 2.32	(88) 2.56 2.47	(83) 2.47 2.00	(88) 2.15 2.06	(77) 1.94
Tryptophan 0.59	(88) 0.56 0.77	(87) 0.68 0.67	(90) 0.68 0.59	(83) 0.55
Valine 2.82	(93) 2.78 3.03	(86) 3.03 2.44	(89) 2.59 2.56	(81) 2.43
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den	fish	meal 3%	PEP2+3 3%	Peptone	503 3%	PEP-NS3
Corn 36.19 38.50 38.99 38.36 38.35 38.31
Soybean	meal,	(46.5%	CP) 29.62 24.98 22.21 22.20 22.19 22.21
Spray-dried	animal	plasma 2.50 5.00 5.00 5.00 5.00 5.00
Select	menhaden	fish	meal	 --- --- 3.00 --- --- ---
PEP2+ --- --- --- 3.00 --- ---
Peptone	50 --- --- --- --- 3.00 ---
PEP-NS --- --- --- --- --- 3.00
Spray-dried	whey 25.00 25.00 25.00 25.00 25.00 25.00
Soybean	oil 3.00 3.00 3.00 3.00 3.00 3.00
Monocalcium	P,	(	21%	P) 1.30 1.18 0.78 1.13 1.05 1.10
Limestone 0.95 1.03 0.83 1.05 1.10 1.08
Salt 0.35 0.35 0.35 0.35 0.35 0.35
Zinc	oxide 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin	premix 0.25 0.25 0.25 0.25 0.25 0.25
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15
Lysine	HCl 0.21 0.16 0.08 0.11 0.15 0.15
DL-Methionine 0.17 0.13 0.11 0.14 0.15 0.14
L-Threonine 0.07 0.03 0.01 0.02 0.03 0.03
Total 100.00 100.00 100.00 100.00 100.00 100.00
continued
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den	fish	meal 3%	PEP2+3 3%	Peptone	503 3%	PEP-NS3
Calculated	analysis
SID	amino	acids,	%4
Lysine 1.40 1.40 1.40 1.40 1.40 1.40
Isoleucine:lysine	 60 59 60 60 59 59
Methionine:lysine 32 29 30 30 30 30
Met	&	Cys:lysine 58 58 58 58 58 58
Threonine:lysine 63 63 63 63 63 63
Tryptophan:lysine 18.5 18.9 19.1 19.3 19.2 18.8
Valine:lysine 67 69 71 71 70 70
Total	lysine,	% 1.55 1.55 1.55 1.56 1.55 1.56
CP,	% 22.2 22.1 22.6 22.4 22.2 22.2
ME	kcal/lb 1,545 1,551 1,560 1,548 1,549 1,551
Ca,	% 0.90 0.90 0.90 0.90 0.90 0.90
P,	% 0.80 0.79 0.78 0.79 0.78 0.78
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fish	meal 6%	PEP2+3 6%	Peptone	503 6%	PEP-NS3 Corn-SBM	
Corn 54.46 55.81 56.02 54.78 54.70 54.63 62.80
Soybean	meal,	(46.5%	CP) 30.76 27.07 24.61 24.58 24.59 24.60 32.25
Select	menhaden	fish	meal	 --- 3.00 6.00 --- --- --- ---
PEP2+ --- --- --- 6.00 --- --- ---
PEP50 --- --- --- --- 6.00 --- ---
PEP-NS --- --- --- --- --- 6.00 ---
Spray-dried	whey 10.00 10.00 10.00 10.00 10.00 10.00 ---
Soybean	oil 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Monocalcium	P,	(	21%	P) 1.2 0.83 0.43 1.10 1.00 1.13 1.25
Limestone 0.88 0.68 0.48 0.93 1.00 0.95 1.05
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Zinc	oxide 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin	premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Lysine	HCl 0.35 0.30 0.21 0.27 0.34 0.34 0.33
DL-Methionine 0.16 0.15 0.11 0.17 0.18 0.17 0.14
L-Threonine 0.14 0.13 0.10 0.12 0.14 0.14 0.13
Phzyme	600 .05
Total 100 100 100 100 100 100 100
continued
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fish	meal 6%	PEP2+3 6%	Peptone	503 6%	PEP-NS3 Corn-SBM	
Calculated	analysis
SID	amino	acids,	%4
Lysine 1.30 1.30 1.30 1.30 1.30 1.30 1.26
Isoleucine:lysine	 60 60 62 61 60 58 61
Methionine:lysine 34 35 35 35 35 36 34
Met	&	Cys:lysine 58 58 58 58 58 58 59
Threonine:lysine 63 63 63 63 63 63 63
Tryptophan:lysine 17 17 17 18 17 17 17.5
Valine:lysine 65 66 69 67 65 65 68
Total	lysine,	% 1.44 1.43 1.43 1.45 1.43 1.45 1.39
CP,	% 20.7 20.9 21.5 21.2 20.8 20.7 20.8
ME	kcal/lb 1,512 1,521 1,529 1,506 1,508 1,512 1,519
Ca,	% 0.75 0.75 0.75 0.75 0.75 0.75 0.76
P,	% 0.69 0.68 0.67 0.68 0.67 0.67 0.66
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Phase	12: 2.5%	SDAP4 5%	SDAP 3%	SMFM 3%	PEP2+ 3%	Peptone	50 3%	PEP-NS
Phase	2: Corn-SBM 3%	SMFM5 6%	SMFM 6%	PEP2+ 6%	Peptone	50 3%PEP-NS
Phase	33:	 Corn-SBM Corn-SBM Corn-SBM Corn-SBM Corn-SBM Corn-SBM SEM
d	0	to	8
ADG,	lb 0.42 0.42 0.42 0.43 0.44 0.41 0.02
ADFI,	lb 0.35 0.36 0.36 0.36 0.37 0.35 0.03
F/G 0.86 0.87 0.87 0.85 0.85 0.86 0.03
d	8	to	21
ADG,	lb 0.64c 0.67bc 0.69bc 0.80a 0.73b 0.73ab 0.04
ADFI,	lb 0.93c 0.97bc 0.97bc 1.05ab 1.06b 1.04ab 0.05
F/G 1.46a 1.45a 1.40a 1.32b 1.47a 1.43a 0.03
d	0	to	21
ADG,	lb 0.55c 0.57bc 0.59bc 0.66a 0.62ab 0.61ab 0.03
ADFI,	lb 0.71b 0.74ab 0.74ab 0.79a 0.79a 0.78ab 0.04
F/G 1.23a 1.29a 1.26a 1.20b 1.29a 1.28a 0.02
d	21	to	35
ADG,	lb 0.97 1.03 0.98 0.97 0.99 1.01 0.03
ADFI,	lb 1.74 1.81 1.76 1.82 1.79 1.80 0.04
F/G 1.81ab 1.76b 1.83ab 1.89a 1.82ab 1.80ab 0.05
d	0	to	35
ADG,	lb 0.72b 0.76ab 0.74ab 0.78a 0.76ab 0.77ab 0.03
ADFI,	lb 1.12c 1.17abc 1.15bc 1.20a 1.19ab 1.19ab 0.03
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Item Formulated2,3,5 Analyzed Formulated4 Analyzed
CP,	% 62.90 62.99 47.50 49.20
Amino	Acids,	%
Cystine 0.50	(88) 0.49 0.62	(68) 0.49
Isoleucine 2.42	(94) 2.42 2.06	(83) 2.16
Leucine 4.27	(94) 4.28 3.44	(72) 3.78
Lysine 4.57	(95) 4.67 3.50	(83) 3.44
Methionine 1.66	(94) 1.55 0.97	(86) 0.95
Threonine 2.32	(88) 2.56 2.06	(77) 2.05
Tryptophan 0.59	(88) 0.56 0.59	(83) 0.67
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diet0% 3% 6% 9% 12%
Corn 38.50 53.70 53.90 53.45 38.36 38.35 38.31 62.80
Soybean	meal,	(46.5%	CP) 25.00 31.55 28.30 25.85 22.20 22.19 22.21 32.25
Spray-dried	animal	plasma 5.00 --- --- --- --- --- --- ---
Select	menhaden	fish	meal	 --- --- --- --- --- --- 6.00 ---
PEP-NS3 --- --- 3.00 6.00 9.00 12.00 --- ---
Spray-dried	whey 25.00 10.00 10.00 10.00 10.00 10.00 10.00 ---
Soybean	oil 3.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Monocalcium	P,	(	21%	P) 1.18 1.20 1.18 1.15 1.10 1.08 0.43 1.25
Limestone 1.03 0.88 0.93 0.93 0.98 1.00 0.48 1.05
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Zinc	oxide 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin	premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
L-lysine	HCl 0.16 0.33 0.33 0.30 0.28 0.25 0.17 0.33
DL-methionine 0.13 1.6 0.16 0.15 0.15 0.14 0.09 0.14
L-threonine 0.03 0.13 0.14 0.13 0.12 0.11 0.08 0.13
Phytase4 --- 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Calculated	analysis
Standardized	ileal	digestible	amino	acids,	%
Lysine 1.40 1.30 1.30 1.30 1.30 1.30 1.30 1.26
Isoleucine:lysine	 59 61 60 60 60 61 64 61
Methionine:lysine 29 34 35 35 35 35 35 34
Met	&	Cys:lysine 58 58 58 58 58 58 58 59
Threonine:lysine 63 63 63 63 63 63 63 63
Tryptophan:lysine 18.9 17.4 17.1 17.1 17.1 17.1 17.6 17.5
Valine:lysine 69 66 66 67 68 69 71 68
Total	lysine,	% 1.55 1.44 1.45 1.46 1.46 1.47 1.44 1.39
CP,	% 22.1 20.9 20.9 21.1 21.3 21.5 21.9 20.8
ME	kcal/lb 1,551 1,512 1,512 1,511 1,511 1,510 1,529 1,519
Ca,	% 0.90 0.75 0.76 0.75 0.75 0.75 0.75 0.76
P,	% 0.79 0.69 0.69 0.68 0.68 0.67 0.68 0.66
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ADG,	lb 0.44 0.64 0.78 0.82 0.72 0.77 0.026 <0.0001 <0.0001 0.91
ADFI,	lb 0.79 0.88 0.96 1.00 0.90 0.99 0.030 0.01 0.01 0.52
F/G 1.83 1.39 1.24 1.22 1.26 1.28 0.035 <0.0001 <0.0001 0.38
d	14	to	24
ADG,	lb 1.18 1.12 1.19 1.12 1.12 1.20 0.049 0.44 0.95 0.89
ADFI,	lb 1.67 1.59 1.68 1.63 1.61 1.73 0.052 0.61 0.95 0.63
F/G 1.42 1.44 1.41 1.46 1.44 1.44 0.040 0.64 0.99 0.51
d	0	to	24
ADG,	lb 0.81 0.88 0.99 0.97 0.92 0.99 0.030 0.01 0.01 0.95
ADFI,	lb 1.23 1.24 1.32 1.32 1.26 1.36 0.036 0.27 0.10 0.46
F/G 1.52 1.42 1.35 1.36 1.37 1.38 0.029 0.01 0.01 0.41
1	A	total	of	180	nursery	pigs	(initial	BW	14.2	and	28	d	of	age)	were	used	in	a	24-d	trial	to	determine	the	effects	of	increasing	PEP-NS	on	nursery	pig	growth	
performance.	There	were	5	pigs	per	pen	with	6	pens	per	treatment.
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dietItem Control 2% 4% 6% 2% 4% 6%
Ingredient,	%
Corn 55.10 62.15 63.10 64.80 61.65 62.25 63.55 64.65
Soybean	meal,	46.5%,	CP 40.10 31.00 28.45 25.10 31.00 28.45 25.10 31.85
Select	menhaden	fish	meal -- 2.00 4.00 6.00 -- -- -- --
Hamlet	protein	300 -- -- -- -- 2.00 4.00 6.00 --
Soybean	oil 1.00 1.00 1.00 1.00 1.00 1.00 1.00 --
Monocalcium	P,	21%	P 1.50 1.425 1.20 1.00 1.65 1.65 1.65 1.025
Limestone 0.975 0.80 0.675 0.525 0.975 0.975 0.975 0.975
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Zinc	oxide 0.25 0.25 0.25 0.25 0.25 0.25 0.25 --
Vitamin	premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Lysine	HCl 0.15 0.33 0.30 0.295 0.365 0.37 0.40 0.335
DL-methionine 0.11 0.16 0.145 0.14 0.175 0.18 0.19 0.13
L-threonine 0.05 0.135 0.135 0.135 0.14 0.15 0.15 0.13
L-tryptophan -- -- 0.0025 0.00875 -- -- 0.003 --
L-isoleucine -- -- -- -- -- -- 0.0025 --
Phyzyme	6004 -- -- -- -- -- -- -- 0.1654
TOTAL 100 100 100 100 100 100 100 100
Calculated	analysis
SID5	amino	acids
Lysine,	% 1.32 1.32 1.32 1.32 1.32 1.32 1.32 1.26
Isoleucine:lysine,	% 69 60 60 60 60 60 60 61
Methionine:lysine,	% 33 36 36 37 36 36 36 33
Met	&	Cys:lysine,	% 60 60 60 60 60 60 60 58
Threonine:lysine,	% 63 63 63 63 63 63 63 63
Tryptophan:lysine,	% 19.9 17.0 17.0 17.0 17.2 17.1 17.0 17.4
Valine:lysine,	% 75 67 68 67 67 67 66 68
Total	lysine,	% 1.47 1.45 1.45 1.45 1.45 1.45 1.44 1.39
ME,	kcal/lb 1,514 1,521 1,526 1,531 1,515 1,515 1,516 1,503
SID	Lysine:ME	ratio,	g/Mcal 3.95 3.94 3.92 3.91 3.95 3.95 3.95 3.81
CP,	% 23.6 21.5 21.6 21.4 21.3 21.3 21.0 20.8
Ca,	% 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.69
P,	% 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.62
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2% 4% 6% 2% 4% 6% Linear Quadratic Linear Quadratic
d	0	to7
ADG,	lb 0.67 0.64 0.64 0.67 0.64 0.63 0.62 0.04 0.54 0.28 0.50 0.26 0.71 0.96 0.33
ADFI,	lb 0.94 0.94 0.94 0.91 0.95 0.93 0.89 0.04 0.78 0.67 0.84 0.30 0.51 0.51 0.65
F/G 1.40 1.48 1.48 1.39 1.49 1.54 1.44 0.06 0.42 0.17 0.41 0.49 0.10 0.92 0.12
d	7	to14
ADG,	lb 1.03 1.07 1.08 1.00 1.02 0.99 1.00 0.03 0.58 0.50 0.09 0.44 0.80 0.64 0.09
ADFI,	lb 1.35 1.40 1.38 1.35 1.31 1.33 1.35 0.06 0.61 0.70 0.21 0.96 0.55 0.86 0.34
F/G 1.31 1.33 1.28 1.34 1.29 1.34 1.35 0.06 0.91 0.61 0.58 0.22 0.68 0.73 0.43
d	0	to14
ADG,	lb 0.85 0.85 0.86 0.84 0.83 0.81 0.81 0.03 0.97 0.27 0.13 0.25 0.67 0.75 0.65
ADFI,	lb 1.15 1.17 1.16 1.13 1.13 1.13 1.12 0.05 0.84 0.64 0.35 0.66 0.91 0.66 0.40
F/G 1.34 1.38 1.35 1.35 1.36 1.41 1.39 0.03 0.57 0.17 0.25 0.16 0.42 0.97 0.54
d	14	to24
ADG,	lb 1.17 1.22 1.14 1.16 1.20 1.15 1.20 0.06 0.94 0.81 0.81 0.80 0.75 0.56 0.76
ADFI,	lb 1.79 1.86 1.76 1.80 1.79 1.76 1.80 0.09 0.78 0.90 0.57 0.99 0.68 0.77 0.77
F/G 1.53 1.53 1.55 1.55 1.50 1.53 1.51 0.02 0.64 0.46 0.09 0.72 0.79 0.39 0.88
d	0	to24
ADG,	lb 0.98 1.01 0.97 0.97 0.98 0.95 0.97 0.03 0.95 0.65 0.47 0.64 0.65 0.54 0.55
ADFI,	lb 1.41 1.46 1.41 1.40 1.40 1.39 1.41 0.06 0.72 0.83 0.42 0.90 0.78 0.68 0.44
F/G 1.43 1.45 1.45 1.45 1.43 1.47 1.45 0.02 0.43 0.46 0.94 0.34 0.56 0.53 0.68	
1	A	total	of	315	nursery	pigs	(initially	16	lb	and	7	d	postweaning)	were	used	in	a	24-d	study	with	5	pigs	per	pen	and	9	replications	per	treatment.
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Item 22.5 25.0 27.5 Control 30%	DDGS SBM
Ingredient,	%
Corn 48.32 41.71 35.44 47.30 27.30 41.67
Corn	DDGS1 — — — — 30.00 —
Soybean	meal	(47.5%	CP) 30.23 37.44 43.95 31.35 21.65 37.51
Spray-dried	whey	 15.00 15.00 15.00 15.00 15.00 15.00
Menhaden	fish	meal 3.00 3.00 3.00 3.00 3.00 3.00
Monocalcium	P	(21%	P) 0.74 0.60 0.46 0.72 0.21 0.60
Limestone 0.80 0.81 0.81 0.80 0.99 0.81
L-lysine	HCl 0.30 0.04 — 0.26 0.46 0.04
DL-	methionine 0.14 0.06 — 0.13 0.03 0.06
L-threonine 0.11 — — 0.09 0.04 —
L-tryptophan 0.01 — — — — —
Salt 0.30 0.30 0.30 0.30 0.30 0.30
Vitamin	premix 0.09 0.09 0.09 0.09 0.09 0.09
Mineral	premix 0.07 0.06 0.05 0.07 0.03 0.03
Zinc	oxide2 0.19 0.19 0.20 0.19 0.20 0.19
Antibiotic3 0.70 0.70 0.70 0.70 0.70 0.70
Total 100 100 100 100 100 100
Calculated	analysis,	%
CP 22.5 25.0 27.5 22.9 25.0 25.0
SID	lysine4 1.41 1.39 1.52 1.41 1.37 1.39
Ca 0.80 0.80 0.80 0.80 0.80 0.80
Total	P 0.70 0.70 0.70 0.70 0.70 0.70
Chemical	analysis,	%
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Item 22.5 25 27.5 SE Linear Quadratic
ADG,	lb 1.30 1.26 1.27 0.05 —2 —
ADFI,	lb 1.93 1.87 1.86 0.08 — —















ADG,	lb 1.29 1.29 1.20 0.04 —2 0.12
ADFI,	lb 1.90 1.89 1.84 0.06 — —
F/G,	lb/lb 1.47 1.46 1.53 0.02 — 0.04
1	A	total	of	105	pigs	(average	initial	BW	of	22.1	lb)	with	7	pigs	per	pen	and	5	pens	per	treatment.
2	Dashes	indicate	P	>	0.15.
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DDGS 87.1 24.3 2.18 9.0 26.5 11.1
Low-shear	DDGS 91.8 28.2 2.27 11.5 25.1 10.3
High-shear	DDGS 91.8 27.5 2.27 10.4 23.7 8.1
Dry	matter	basis	
DDGS 27.9 2.49 10.3 30.4 12.7
Low-shear	DDGS 30.7 2.45 12.5 27.3 11.2


















ADG,	lb 1.16 1.12 1.04 1.09 .04 0.02 0.11 —2
ADFI,	lb 1.73 1.63 1.50 1.56 .07 0.001 0.02 —
F/G 1.49 1.46 1.44 1.43 .02 0.05 — —
Apparent	digestibility,	%3
DM 78.6 72.8 74.2 75.2 0.8 0.001 0.04 —
N 75.6 72.2 71.9 74.3 1.0 0.02 — 0.05




This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 






M. L. Potter2, S. S. Dritz2, M. D. Tokach, J. M. DeRouchey, 





































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 














































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 














































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 















































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 














































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
















































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 

















This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 





Item Barrow Gilt SEM Control Mat-fed SEM Gender Treatment
Pens,	no. 12 12 --- 12 12 --- --- ---
Removals	within	period3
d	0	to	11	removals,	% 7.3 5.3 1.24 8.0 4.6 1.24 0.20 0.03
d	11	to	27	removals,	% 2.0 1.2 0.50 1.9 1.4 0.50 0.27 0.48
Cumulative	removals4
Through	d	27,	% 9.2 6.5 1.23 9.8 5.9 1.23 0.13 0.04
d	0	to	11
ADG,	lb 0.26 0.30 0.025 0.25 0.30 0.025 0.24 0.15
ADFI,	lb 0.45 0.47 0.017 0.46 0.47 0.017 0.17 0.64
F/G 2.01 1.69 0.169 2.04 1.67 0.169 0.20 0.14
d	11	to	27
ADG,	lb 0.92 0.90 0.013 0.90 0.92 0.013 0.30 0.26
ADFI,	lb 1.24 1.22 0.023 1.24 1.22 0.023 0.45 0.48
F/G 1.35 1.35 0.022 1.38 1.32 0.022 0.99 0.09
d	0	to	27
ADG,	lb 0.64 0.65 0.016 0.63 0.66 0.016 0.58 0.06
ADFI,	lb 0.91 0.91 0.019 0.91 0.90 0.019 0.95 0.80
F/G 1.43 1.40 0.031 1.46 1.37 0.031 0.51 0.06
Weight,	lb
d	0 15.6 15.1 0.27 15.4 15.4 0.27 <0.01 0.85
d	11 19.9 19.5 0.40 19.8 19.6 0.40 0.13 0.57




This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 





  Waterer2   Probability,	P	<
Swinging Pan Waterer	×
DurationItem																Duration:3 3	d 7	d 3	d 7	d SEM4
Replication,	no.5 12 12 10 10 --- ---
Within	period	removals
d	0	to	7,	% 3.8 6.2 6.5 6.9 1.26 0.31
d	7	to	20,	% 2.3 4.0 5.3 2.5 1.13 0.03
d	20	to	32,	% 0.3 1.2 0.4 1.1 0.42 0.66
Cumulative	removals
Through	d	20,	% 6.1a 9.9b 11.5b 9.2ab 1.43 0.03
Through	d	32,	% 6.4a 11.1b 11.9b 10.2ab 1.48 0.03
d	0	to	7
ADG,	lb 0.38 0.41 0.35 0.35 0.029 0.38
ADFI,	lb6 0.35 0.41 0.34 0.39 0.022 0.86
F/G 0.94 1.02 1.00 1.16 0.066 0.43
d	7	to	20
ADG,	lb 0.73 0.75 0.65 0.66 0.025 0.73
ADFI,	lb 0.87 0.90 0.83 0.84 0.025 0.47
F/G 1.20 1.21 1.29 1.28 0.026 0.73
d	20	to	32
ADG,	lb 0.89 0.91 0.88 0.90 0.032 0.91
ADFI,	lb 1.43 1.48 1.40 1.40 0.045 0.23
F/G 1.61 1.64 1.59 1.57 0.034 0.36
d	0	to	32
ADG,	lb 0.71 0.73 0.66 0.67 0.022 0.71
ADFI,	lb 0.96 1.00 0.92 0.94 0.026 0.53
F/G 1.36 1.38 1.39 1.40 0.013 0.62
Weight,	lb
d	0 13.7 13.6 13.5 13.7 0.91 0.54
d	7 16.5 16.7 16.2 16.4 0.85 0.98
d	20 26.1 26.6 25.0 25.0 1.08 0.50
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  Waterer2   Duration4   Probability,	P	<
Item Swinging Pan SEM3 3	d 7d SEM Water Duration
Replication,	no.5 12 10 --- 22 22 --- --- ---
Within	period	removals
d	0	to	7,	% 5.0 6.7 1.03 5.2 6.6 0.85 0.26 0.17
d	7	to	20,	%6 3.1 3.9 0.87 3.8 3.2 0.77 0.53 0.56
d	20	to	32,	% 0.8 0.7 0.34 0.4 1.2 0.28 0.93 0.03
Cumulative	removals
Through	d	20,	%6 8.0 10.4 1.07 8.8 9.6 0.97 0.12 0.56
Through	d	32,	%6 8.7 11.1 1.05 9.2 10.6 1.00 0.14 0.31
d	0	to	7
ADG,	lb 0.40 0.35 0.025 0.37 0.38 0.020 0.20 0.52
ADFI,	lb7 0.38 0.37 0.019 0.35 0.40 0.015 0.53 <0.01
F/G 0.98 1.08 0.056 0.97 1.09 0.044 0.25 0.01
d	7	to	20
ADG,	lb 0.74 0.65 0.021 0.69 0.70 0.017 0.02 0.46
ADFI,	lb 0.89 0.83 0.021 0.85 0.87 0.017 0.10 0.39
F/G 1.21 1.29 0.020 1.25 1.25 0.018 0.02 0.99
d	20	to	32
ADG,	lb 0.90 0.89 0.030 0.89 0.90 0.022 0.83 0.40
ADFI,	lb 1.46 1.40 0.042 1.41 1.44 0.030 0.36 0.18
F/G 1.63 1.58 0.030 1.60 1.61 0.023 0.30 0.85
d	0	to	32
ADG,	lb 0.72 0.67 0.019 0.69 0.70 0.015 0.09 0.31
ADFI,	lb 0.98 0.93 0.023 0.94 0.97 0.018 0.16 0.08
F/G 1.37 1.40 0.012 1.37 1.39 0.009 0.08 0.12
Weight,	lb
d	0 13.6 13.6 0.89 13.6 13.6 0.62 0.97 0.83
d	7 16.6 16.3 0.82 16.3 16.5 0.57 0.78 0.45
d	20 26.3 25.0 1.05 25.6 25.8 0.73 0.38 0.50
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Treatment d	0	to	d	10 d	10	to	d	20 d	20	to	d	41
1 No	medication No	medication No	medication
2 Denagard/CTC1 Denagard/CTC1 Denagard/CTC1
3 Pulmotil,	363	g/ton Pulmotil,	181	g/ton Pulmotil,	181	g/ton
4 Denagard,	200	g/ton Denagard/CTC1 Denagard/CTC1
5 Denagard/CTC1 Denagard,	200	g/ton Denagard/CTC1
1Denagard	at	35	g/ton	and	chlortetracycline	at	400	g/ton.
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Control 0 7.3 0 18.6 0 <45.4
Denagard/CTC1,2 35 29.1 83.1 400 353 88.3 --- --- ---
Pulmotil2 --- --- --- --- --- --- 363 328 90.4
Denagard	200 200 175 87.5 --- --- --- --- --- ---
Phase	2
Control 0 3.6 --- 0 11.3 --- 0 <45.4 ---
Denagard/CTC1,2 35 31.5 90.0 400 343 85.8 --- --- ---
Pulmotil2 --- --- --- --- --- --- --- --- ---
Denagard	200 200 156.7 78.4 --- --- --- --- --- ---
Phase	3
Control 0 0 --- 0 3.57 --- 0 <45.4 ---
Denagard/CTC1,2 35 31.6 90.3 400 312 78.0 --- --- ---
Pulmotil2 --- --- --- --- --- --- 181 121 66.9
1	Denagard	(tiamulin)	analysis	conducted	at	CIA	Laboratories,	St.	Joseph,	MO.
2	Chlortetracycline	and	Pulmotil	analysis	conducted	at	Eurofins	–	AvTech	Laboratories,	Portage,	MI.
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Contrasts1 2 3 4 5



















d	10	to	20: No	med Den/CTC Pulmotil Den/CTC Den	200
d	20	to	41: No	med Den/CTC Pulmotil Den/CTC Den/CTC
d	0	to	10
ADG,	lb 0.39 0.39 0.34 0.38 0.41 0.03 0.85 0.13 0.55 0.02 0.49 0.15
ADFI,	lb 0.45 0.46 0.42 0.46 0.48 0.02 0.86 0.20 0.37 0.02 0.55 0.12
F/G 1.16 1.20 1.24 1.19 1.17 0.06 0.40 0.20 0.63 0.31 0.88 0.45
d	10	to	20
ADG,	lb 0.69 0.81 0.73 0.81 0.78 0.06 0.05 0.44 0.02 0.14 0.50 0.02
ADFI,	lb 0.90 0.96 0.91 1.01 1.00 0.05 0.10 0.85 0.06 0.10 0.85 0.02
F/G 1.32 1.19 1.25 1.27 1.28 0.05 0.08 0.16 0.04 0.66 0.18 0.24
d	20	to	41
ADG,	lb 0.89 1.05 0.95 1.05 1.06 0.04 0.01 0.15 0.01 0.01 0.74 0.01
ADFI,	lb 1.55 1.68 1.51 1.72 1.73 0.04 0.01 0.36 0.01 0.01 0.63 0.01
F/G 1.74 1.61 1.60 1.66 1.63 0.05 0.01 0.01 0.01 0.42 0.33 0.28
d	0	to	41
ADG,	lb 0.72 0.83 0.74 0.83 0.83 0.03 0.01 0.36 0.01 0.01 0.87 0.01
ADFI,	lb 1.11 1.20 1.09 1.24 1.24 0.04 0.01 0.49 0.01 0.01 0.55 0.01
F/G 1.56 1.46 1.47 1.50 1.49 0.03 0.01 0.01 0.01 0.45 0.20 0.19
Weight,	lb
d	0 15.6 15.6 15.6 15.6 15.6 0.41 1.00 1.00 1.00 0.99 0.99 1.00
d	10 19.4 19.4 19.0 19.4 19.7 0.58 0.93 0.45 0.76 0.24 0.60 0.23
d	20 26.7 27.8 26.4 27.7 27.9 0.99 0.33 0.80 0.22 0.13 0.82 0.01
d	41 45.9 49.8 47.4 49.6 50.5 1.27 0.01 0.23 0.01 0.05 0.47 0.02
Survival,	% 94.9% 98.3% 93.8% 98.9% 95.5% -- 0.20 0.20 0.11 0.14 0.70 0.15
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d	10	to	20: No	med Den/CTC Pulmotil Den/CTC Den	200
d	20	to	41: No	med Den/CTC Pulmotil Den/CTC Den/CTC
Feed	cost,	$/pig                    
d	0	to	d	10 1.62 1.72 1.70 1.85 1.79 0.09 0.05 0.35 0.09 0.52 0.25 0.12
d	10	to	d	20 2.13 2.40 2.36 2.53 2.79 0.137 0.01 0.11 0.01 0.38 0.01 0.38
d	20	to	d	41 3.48 4.23 4.10 4.33 4.35 0.106 0.01 0.01 0.01 0.03 0.63 0.45
d	0	to	d	41 7.23 8.34 8.16 8.71 8.93 0.277 0.01 0.01 0.01 0.03 0.10 0.22
Feed	cost,	$/lb	gain
d	0	to	d	10 0.42 0.45 0.50 0.48 0.44 0.022 0.01 0.01 0.21 0.01 0.05 0.01
d	10	to	d	20 0.31 0.30 0.32 0.32 0.36 0.012 0.20 0.34 0.63 0.12 0.01 0.01
d	20	to	d	41 0.19 0.19 0.21 0.20 0.20 0.006 0.01 0.01 0.05 0.01 0.34 0.23
d	0	to	d	41 0.25 0.25 0.27 0.26 0.26 0.01 0.01 0.01 0.04 0.01 0.01 0.99
Income	over	feed	cost5,	$/pig
d	0	to	d	10 0.31 0.23 0.00 0.07 0.27 0.094 0.03 0.01 0.46 0.01 0.03 0.01
d	10	to	d	20 1.31 1.66 1.32 1.54 1.10 0.181 0.53 0.97 0.08 0.08 0.01 0.04
d	20	to	d	41 5.91 6.76 5.83 6.63 6.80 0.324 0.02 0.82 0.01 0.01 0.58 0.01
d	0	to	d	41 7.48 8.59 7.03 8.18 8.06 0.318 0.06 0.17 0.01 0.01 0.24 0.01
Income	over	feed	cost6,	$/pig
d	0	to	d	10 2.24 2.18 1.71 1.99 2.34 0.227 0.30 0.02 0.94 0.01 0.18 0.01
d	10	to	d	20 4.76 5.72 5.00 5.61 4.99 0.47 0.13 0.62 0.03 0.11 0.10 0.04
d	20	to	d	41 15.29 17.75 15.77 17.58 17.96 0.70 0.01 0.50 0.01 0.01 0.66 0.01
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Corn 51.36 51.36 51.26 50.66 51.09
Soybean	meal,	46.5%	CP 28.29 28.29 28.29 28.34 28.31
DDGS 17.00 --- --- --- ---
Vomitoxin	DDGS2 --- 17.00 17.00 17.00 17.00
Monocalcium	P,	21%	P 0.65 0.65 0.65 0.65 0.65
Limestone 1.20 1.20 1.20 1.20 1.20
Salt 0.35 0.35 0.35 0.35 0.35
Copper	sulfate 0.05 0.05 0.05 0.05 0.05
Vitamin	premix	 0.25 0.25 0.25 0.25 0.25
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15
L-lysine	HCl 0.40 0.40 0.40 0.40 0.40
DL-methionine 0.08 0.08 0.08 0.08 0.08
L-threonine 0.10 0.10 0.10 0.10 0.10
Phytase3 0.13 0.13 0.13 0.13 0.13
Cel-can --- --- --- 0.15 ---
Defusion	Plus --- --- --- --- 0.25
Biofix	Plus --- --- 0.10 --- ---
Bentonite	clay --- --- --- 0.50 ---
TOTAL 100.00 100.00 100.00 100.00 100.00
Calculated	analysis
Standardized	ileal	digestible	amino	acids,	%
Lysine 1.27 1.27 1.27 1.27 1.27
Isoleucine:lysine 63 63 623 63 63
Methionine:lysine 32 32 32 32 32
Met	&	cys:lysine 59 59 59 59 59
Threonine:lysine 63 63 63 63 63
Tryptophan:lysine 17 17 17 17 17
Valine:lysine 72 72 72 72 72
Total	lysine,	% 1.43 1.43 1.43 1.43 1.43
ME,	kcal/lb 1,506 1,506 1,504 1,496 1,502
SID	Lysine:ME,	g/Mcal 3.83 3.83 3.83 3.85 3.84
CP,	% 22.64 22.64 22.64 22.61 22.63
Ca,	% 0.69 0.69 0.69 0.69 0.69
P,	% 0.60 0.60 0.60 0.59 0.60
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Deoxynivalenol	(DON) 0.8 4.6 4.4 4.3 5.1 6.1 4.6
3-Acetyl	DON <0.5 <0.5 <0.5 <	0.5 <0.5 <0.5 <0.5
15-Acetyl	DON <0.5 1.0 1.0 1.0 1.1 1.3 1.0
Total	DON 0.8 5.6 5.4 5.3 6.2 7.4 5.6
Fumonisin	B1 2.0 2.0 2.0 1.0 <2.0 2.0 1.0
Zearelenone <0.5 0.5 0.5 0.5 0.5 0.6 0.5
1	Values	are	a	mean	of	6	samples	collected	on	d	2,	5,	8,	12,	14,	and	19	that	were	blended	before	being	analyzed	at	the	end	of	the	experiment.
2	Collected	at	conclusion	of	the	study	and	analyzed	in	a	separate	run	from	other	samples.	
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d	0 22.7 22.8 22.9 22.9 22.8 0.42
d	3 25.3 23.6 23.7 23.7 23.7 0.44
d	7 29.7a 27.0b 26.8b 27.0b 26.8b 0.48
d	10	 38.2a 33.6b 33.5b 34.3b 35.5b 0.71
d	21	 49.8a 42.2c 41.8c 42.2c 44.9b 0.88
d	0	to	3            
ADG,	lb 0.85a 0.28b	 0.27b 0.27b 0.31b 0.056
ADFI,	lb 1.30a 0.85b 0.92b 0.87b 0.83b 0.051
F/G 1.55a 3.92b 4.41b 3.35b 3.09b 0.711
d	3	to	7            
ADG,	lb 1.11a 0.83b 0.76b 0.83b 0.78b 0.042
ADFI,	lb 1.55a 1.15b 1.09b 1.12b 1.05b 0.052
F/G 1.40 1.40 1.44 1.36 1.37 0.057
d	7	to	10            
ADG,	lb 1.24a 0.92b 0.96b 0.95b 1.04ab 0.078
ADFI,	lb 1.86a 1.45b 1.40b 1.44b 1.46b 0.085
F/G 1.50 1.59 1.49 1.54 1.44 0.079
d	0	to	10            
ADG,	lb 1.07a 0.69b 0.67b 0.70b 0.71b 0.039
ADFI,	lb 1.56a 1.15b 1.13b 1.14b 1.11b 0.052
F/G 1.46a 1.67b 1.69b 1.65b 1.56ab 0.050
d	10	to	21            
ADG,	lb 1.42a 1.10b 1.08b 1.12b 1.34a 0.050
ADFI,	lb 2.26a 1.90b 1.80b 1.85b 2.05ab 0.089
F/G 1.62 1.72 1.69 1.67 1.55 0.066
d	0	to	21            
ADG,	lb 1.29a 0.92c 0.90c 0.92c 1.03b 0.032
ADFI,	lb 1.97a 1.59b 1.51b 1.54b 1.63b 0.065
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Item Analysis	1 Analysis	2 Analysis	3 Avg	value
Basal	ingredients,	ppm
Corn <0.5 <0.5 -	-	-4
Soybean	meal <0.5 <0.5 -	-	-
Control	DDGS 0.9 -	-	- 0.7
Contaminated	DDGS 10.1 12.7 15.8
Test	diets5,	ppm
Positive	Control 0.6 -	-	- 0.7 0.65
Low-vomitoxin	negative	control 2.1 2.1 2.7 2.30
1.5	ppm	DON,	0.15%	Biomin	Product	A 3.0 3.0 3.0 3.00
1.5	ppm	DON,	0.30%	Biomin	Product	A 1.9 3.0 2.7 2.53
High-vomitoxin	negative	control 5.5 6.1 5.0 5.53
3.0	ppm	DON,	0.30%	Biomin	Product	A 4.2 6.0 5.9 5.37
3.0	ppm	DON,	0.45%	Biomin	Product	A 4.9 4.9 5.0 4.93
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Corn 57.06 49.06 49.06 48.89 48.73 49.06 48.73 48.57 46.16
Soybean	meal,	46.5% 25.90 27.63 27.63 27.65 27.66 27.63 27.66 27.67 26.27
Control	DDGS	29%	CP -	-	- 20.00 10.00 10.00 10.00 -	-	- -	-	- -	-	- -	-	-
Contaminated	DDGS	28.5%	CP -	-	- -	-	- 10.00 10.00 10.00 20.00 20.00 20.00 19.00
Select	menhaden	fish	meal 4.50 -	-	- -	-	- -	-	- -	-	- -	-	- -	-	- -	-	- -	-	-
Spray	dried	whey 10.00 -	-	- -	-	- -	-	- -	-	- -	-	- -	-	- -	-	- -	-	-
Monocalcium	P,	21%	P 0.38 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.57
Limestone 0.58 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.19
Salt 0.30 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.33
Zinc	oxide 0.25 -	-	- -	-	- -	-	- -	-	- -	-	- -	-	- -	-	- -	-	-
Copper	sulfate -	-	- 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Vitamin	premix	 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.24
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.14
L-lysine	HCl 0.25 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.39
DL-methionine 0.13 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
L-threonine 0.11 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.07
Phytase5 0.17 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.12
Biomin	Product	A6 -	-	- -	-	- -	-	- 0.15 0.30 -	-	- 0.30 0.45 0.43
Water -	-	- -	-	- -	-	- -	-	- -	-	- -	-	- -	-	- -	-	- 5.00
Total 100.0 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
continued
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Lysine 1.30	 1.27	 1.27	 1.27	 1.27	 1.27	 1.27	 1.27	 1.21	
Isoleucine:lysine 61 63 63 63 63 63 63 63 63
Leucine:lysine 127 148 148 148 148 148 148 147 147
Methionine:lysine 35 30 30 30 30 30 30 30 30
Met	&	cys:lysine 59 58 58 58 58 58 58 58 58
Threonine:lysine 63 62 62 62 62 62 62 62 62
Tryptophan:lysine 17.0 17 17 17 17 17 17 17 17
Valine:lysine 68 72 72 72 72 72 72 72 72
CP,	(N	×	6.25) 21.3 22.9 22.9 22.9 22.9 22.9 22.9 22.9 21.8
Total	lysine 1.43	 1.44	 1.44	 1.44	 1.44	 1.44	 1.44	 1.44	 1.37	
ME,	kcal/lb 1,505 1,506 1,506 1,503 1,501 1,506 1,501 1,499 1,424
SID	Lysine:ME,	g/Mcal 3.92 3.83 3.83 3.83 3.84 3.83 3.84 3.84 3.84
Ca 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.67
P 0.63 0.60 0.60 0.60 0.60 0.60 0.60 0.59 0.57
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high Linear Quad Linear Quad
d	0	to	4
ADG,	lb 0.83 0.83 0.84 0.77 0.63 0.55 0.57 0.70 0.06 0.01 0.39 0.47 0.29 0.56 0.07
ADFI,	lb 1.44 1.45 1.55 1.41 1.21 1.15 1.22 1.35 0.06 0.01 0.61 0.10 0.98 0.39 0.14
F/G 1.74 1.78 1.91 1.87 1.98 2.16 2.51 2.00 0.17 0.01 0.67 0.65 0.02 0.36 0.02
d	4	to	7
ADG,	lb 0.98 1.06 1.04 1.05 0.95 0.95 0.95 1.00 0.06 0.06 0.89 0.84 0.99 0.99 0.57
ADFI,	lb 1.54 1.57 1.62 1.51 1.41 1.34 1.43 1.46 0.07 <0.01 0.44 0.25 0.98 0.26 0.75
F/G 1.59 1.53 1.60 1.46 1.51 1.42 1.52 1.46 0.06 0.37 0.45 0.17 0.92 0.24 0.52
d	7	to	14
ADG,	lb 1.25 1.37 1.32 1.27 1.32 1.20 1.30 1.27 0.04 0.13 0.06 0.99 0.36 0.03 0.65
ADFI,	lb 2.07 2.06 2.16 2.02 2.01 1.90 2.00 2.04 0.04 0.01 0.44 0.02 0.56 0.04 0.48
F/G 1.66 1.51 1.65 1.60 1.53 1.59 1.55 1.61 0.04 0.35 0.06 0.04 0.52 0.31 0.27
d	14	to	21
ADG,	lb 1.56 1.43 1.55 1.53 1.42 1.42 1.41 1.32 0.05 0.01 0.08 0.17 0.85 0.94 0.12
ADFI,	lb 2.48 2.36 2.53 2.45 2.33 2.25 2.34 2.27 0.05 0.01 0.11 0.01 0.84 0.05 0.17
F/G 1.60 1.65 1.63 1.61 1.65 1.59 1.67 1.72 0.04 0.88 0.36 1.00 0.98 0.11 0.30
d	0	to	21
ADG,	lb 1.23 1.24 1.27 1.23 1.17 1.12 1.14 1.14 0.03 0.01 0.70 0.32 0.32 0.24 0.95
ADFI,	lb 2.01 1.98 2.09 1.97 1.87 1.79 1.88 1.90 0.04 0.01 0.94 0.01 0.79 0.08 0.69
F/Ga 1.63 1.59 1.65 1.60 1.60 1.61 1.65 1.67 0.02 0.76 0.55 0.01 0.11 0.21 0.39
d	21	to	284
ADG,	lb 1.80 1.85 1.90 1.83 1.93 1.93 1.89 1.98 0.04 0.09 0.85 0.28 0.63 0.59 0.13
ADFI,	lb 3.50 3.59 3.73 3.55 3.72 3.67 3.66 3.78 0.07 0.25 0.70 0.06 0.49 0.87 0.22
F/G 1.96 1.95 1.97 1.95 1.94 1.91 1.94 1.91 0.05 0.48 0.96 0.68 0.96 0.55 0.58
d	0	to	28
ADG,	lb 1.37 1.39 1.42 1.38 1.36 1.32 1.33 1.34 0.02 0.01 0.70 0.20 0.33 0.54 0.63
ADFI,	lb 1.70 1.69 1.79 1.68 1.62 1.56 1.62 1.65 0.03 0.01 0.71 0.01 0.61 0.09 0.32
F/Ga 1.24 1.21 1.26 1.21 1.20 1.18 1.22 1.23 0.02 0.05 0.97 0.04 0.56 0.15 0.62
continued
This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 

































































high Linear Quad Linear Quad
Weights,	lb
d	0 25.87 25.63 25.82 25.65 25.64 25.50 25.64 25.54 0.17 0.31 0.93 0.28 0.84 0.39 0.60
d	4 29.19 28.95 29.20 28.73 28.18 27.72 27.91 28.34 0.31 0.01 0.52 0.25 0.35 0.37 0.23
d	7 32.12 32.12 32.30 31.86 31.04 30.58 30.77 31.35 0.39 0.01 0.55 0.42 0.45 0.47 0.20
d	14 40.87 41.72 41.53 40.74 40.41 38.99 40.02 40.25 0.45 0.01 0.12 0.57 0.29 0.04 0.70
d	21 51.78 51.74 52.40 51.48 50.37 48.92 49.89 49.84 0.56 0.01 0.71 0.18 0.29 0.07 0.94
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DDGS,	%	: 0 30 30 30 	 0 30 30 30
Ingredient,	%																														Wheat	middlings,	%: 0 0 10 20 	 0 0 10 20
Corn 80.0 55.6 48.3 41.0 83.4 58.9 51.7 44.2
Soybean	meal,	(46.5%	CP) 17.43 12.12 9.34 6.57 	 14.29 8.95 6.17 3.48
DDGS --- 30.00 30.00 30.00 	 --- 30.00 30.00 30.00
Wheat	middlings --- --- 10.00 20.00 	 --- --- 10.00 20.00
Monocalcium	phosphate,	(21%	P) 0.50 - - - 	 0.35 --- --- ---
Limestone 0.98 1.28 1.28 1.30 	 0.95 1.18 1.18 1.30
Salt 0.35 0.35 0.35 0.35 	 0.35 0.35 0.35 0.35
Vitamin	premix	 0.15 0.15 0.15 0.15 	 0.13 0.13 0.13 0.13
Trace	mineral	premix 0.15 0.15 0.15 0.15 	 0.13 0.13 0.13 0.13
Lysine	HCl 0.29 0.35 0.39 0.43 	 0.26 0.32 0.36 0.40
DL-methionine 0.02 --- --- --- 	 0.01 --- --- ---
L-threonine 0.06 --- --- --- 	 0.04 --- --- ---
Phyzyme	6002 0.13 0.05 0.03 0.02 	 0.13 0.03 0.01 ---
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
continued
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DDGS,	%	: 0 30 30 30 	 0 30 30 30
Ingredient,	%																														Wheat	middlings,	%: 0 0 10 20 	 0 0 10 20
Calculate	analysis
Standardized	ileal	digestible	amino	acid	%
Lysine 0.86	 0.87	 0.86	 0.85	 	 0.76	 0.76	 0.75	 0.74	
Isoleucine:lysine	 62 69 67 65 	 63 71 69 67
Leucine:lysine 151 196 191 187 	 161 213 207 202
Methionine:lysine 28 34 34 34 	 29 37 37 37
Met	&	Cys:lysine 57 69 69 70 	 59 75 75 75
Threonine:lysine 61 64 63 61 	 61 67 65 64
Tryptophan:lysine 17 17 17 17 	 17 17 16 17
Valine:lysine 72 85 84 84 	 75 89 89 88
Total	lysine,	% 0.96	 1.02	 1.01	 0.99	 	 0.85	 0.91	 0.90	 0.88	
ME,	kcal/lb 1,515 1,520 1,503 1,486 	 1,518 1,523 1,506 1,487
SID	Lysine:ME,g/Mcal 2.58 2.58 2.58 2.58 	 2.27 2.27 2.27 2.27
CP,	% 15.2 18.9 18.6 18.3 	 14.0 17.6 17.4 17.1
Ca,	% 0.55 0.55 0.55 0.56 	 0.50 0.50 0.50 0.55
P,	% 0.45 0.45 0.51 0.56 	 0.41 0.44 0.49 0.55
Available	P,	% 0.28 0.28 0.28 0.28 	 0.24 0.24 0.24 0.26
1	Phase	1	diets	were	fed	from	approximately	100	to	140	lb;	Phase	2	diets	were	fed	from	140	to	180	lb.
2	Phyzyme	600	(Danisco	Animal	Nutrition,	St	Louis,	MO.)
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DDGS,	%	: 0 30 30 30 	 0 30 30 30
Ingredient,	%																														Wheat	middlings,	%: 0 0 10 20 	 0 0 10 20
Corn 86.06 61.55 54.29 46.78 88.05 63.61 56.19 47.89
Soybean	meal,	46.5% 11.80 6.46 3.68 1.00 9.95 4.53 1.84 0.00
DDGS --- 30.00 30.00 30.00 --- 30.00 30.00 30.00
Wheat	middlings --- --- 10.00 20.00 --- --- 10.00 20.00
Monocalcium	phosphate,	21%	P 0.23 --- --- --- 0.18 --- --- ---
Limestone 0.98 1.13 1.14 1.29 0.95 1.08 1.15 1.28
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix	 0.10 0.10 0.10 0.10 0.08 0.08 0.08 0.08
Trace	mineral	premix 0.10 0.10 0.10 0.10 0.08 0.08 0.08 0.08
Lysine	HCl 0.24 0.30 0.34 0.38 0.22 0.29 0.32 0.33
DL-methionine --- --- --- --- --- --- --- ---
L-threonine 0.03 --- --- --- 0.03 --- --- ---
Phytase	6002 0.13 0.02 --- --- 0.13 --- --- ---
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
continued
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DDGS,	%	: 0 30 30 30 	 0 30 30 30
Ingredient,	%																														Wheat	middlings,	%: 0 0 10 20 	 0 0 10 20
Calculate	analysis
Standardized	ileal	digestible	amino	acid	% 	 	 	 	
Lysine 0.68	 0.68	 0.67	 0.67	 0.62	 0.62	 0.61	 0.61	
Isoleucine:lysine	 64 74 71 69 65 76 73 73
Leucine:lysine 172 229 223 218 182 244 238 235
Methionine:lysine 30 39 39 39 32 42 42 42
Met	&	Cys:lysine 62 80 80 81 65 85 85 87
Threonine:lysine 62 70 68 66 64 72 71 71
Tryptophan:lysine 17 17 16 16 17 16 17 17
Valine:lysine 78 94 93 92 80 98 97 99
Total	lysine,	% 0.76	 0.82	 0.81	 0.80	 0.70	 0.76	 0.75	 0.74	
ME,	kcal/lb 1,521 1,525 1,508 1,488 1,523 1,527 1,509 1,489
SID	lysine:ME,g/Mcal 2.03 2.03 2.03 2.03 1.85 1.85 1.85 1.85
CP,	% 13.0 16.7 16.4 16.1 12.3 15.9 15.7 15.7
Ca,	% 0.48 0.48 0.48 0.54 0.45 0.45 0.48 0.53
P,	% 0.37 0.43 0.48 0.54 0.35 0.42 0.48 0.53
Available	P,	% 0.21 0.21 0.23 0.26 0.20 0.20 0.23 0.26
1	Phase	3	diets	were	fed	from	approximately	180	to	220	lb;	Phase	4	diets	were	fed	from	220	to	270	lb.	
2	Phyzyme	600	(Danisco	Animal	Nutrition,	St	Louis,	MO.)	
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	 	 	 Probability,	P	<
DDGS,	%: 0 30 30 30 Wheat	middlings
Wheat	middlings,	%: 0 0 10 20 SEM DDGS3 Linear Quadratic
Initial	wt,	lb 102.6 102.7 102.7 102.6 1.33 0.97 0.96 1.00
d	0	to	84
ADG,	lb 2.32 2.29 2.22 2.19 0.03 0.51 0.02 0.57
ADFI,	lb 7.09 6.86 6.84 6.80 0.102 0.12 0.68 0.95
F/G 3.06 3.00 3.09 3.11 0.026 0.11 0.01 0.35
Final	wt,	lb 297.4 294.9 288.8 286.2 3.300 0.61 0.07 0.65
Carcass	measurements2 	 	 	 	 	 	
Carcass	yield,	%4 74.2 73.4 72.7 72.1 0.27 0.03 0.003 0.94
HCW,	lb 220.7 216.3 210 206.4 2.48 0.22 0.01 0.65
Lean,	%5 51.0 51.7 51.0 51.7 0.002 0.03 0.92 0.01
Backfat	depth,	in5 0.98 0.90 0.94 0.86 0.02 0.01 0.24 0.02
Loin	depth,	in5 2.41 2.42 2.36 2.36 0.02 0.73 0.06 0.17
Jowl	iodine	value 70.6 76.5 76.0 77.4 0.56 <0.001 0.29 0.19
Economics6 	 	 	 	 	 	 	 	
Feed	cost/pig,	$ 69.76 62.35 59.9 57.03 0.924 <0.001 <0.001	 0.85
Feed	cost/lb	gain,	$ 0.268 0.243 0.238 0.231 0.002 <0.001 0.006 0.85
Total	revenue,	$/pig7 165.55 162.25 157.5 154.82 1.857 0.22 0.008 0.65
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Wheat	midds,%: 0 0 0 20 20 20 	 0 0 0 20 20 20
Ingredient																%	Fat,	%: 0 2.5 5 0 2.5 5   0 2.5 5 0 2.5 5
Corn 64.85 61.25 57.41 50.46 46.88 43.06   68.00 64.26 60.61 53.48 49.81 46.14
Soybean	meal,	46.5% 17.73 18.81 20.13 12.17 13.25 14.57   14.76 16.00 17.16 9.28 10.52 11.68
DDGS 15.00 15.00 15.00 15.00 15.00 15.00   15.00 15.00 15.00 15.00 15.00 15.00
Wheat	middlings --- --- --- 20.00 20.00 20.00   --- --- --- 20.00 20.00 20.00
Choice	white	grease --- 2.50 5.00 --- 2.50 5.00   --- 2.50 5.00 --- 2.50 5.00
Monocalcium	P,	21%	P 0.30 0.30 0.30 --- --- ---   0.30 0.30 0.30 --- --- ---
Limestone 1.08 1.08 1.08 1.23 1.22 1.20   1.00 1.00 0.98 1.15 1.13 1.13
Salt 0.35 0.35 0.35 0.35 0.35 0.35   0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix 0.15 0.15 0.15 0.15 0.15 0.15   0.13 0.13 0.13 0.15 0.13 0.13
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15   0.13 0.13 0.13 0.15 0.13 0.13
L-lysine	HCl 0.31 0.32 0.33 0.39 0.40 0.40   0.29 0.30 0.30 0.37 0.37 0.38
L-threonine 0.03 0.03 0.05 0.05 0.06 0.06   0.01 0.01 0.03 0.04 0.04 0.05
Phyzyme	6002 0.06 0.06 0.06 0.06 0.06 0.06   0.04 0.04 0.04 0.04 0.04 0.04
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0   100.0 100.0 100.0 100.0 100.0 100.0
continued
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Wheat	midds,%: 0 0 0 20 20 20 	 0 0 0 20 20 20
Ingredient																%	Fat,	%: 0 2.5 5 0 2.5 5   0 2.5 5 0 2.5 5
SID	amino	acid	%3
Lysine 0.93	 0.96	 0.99	 0.91	 0.94	 0.97	   0.84	 0.87	 0.90	 0.82	 0.85	 0.88	
Isoleucine:lysine 66 65 65 62 62 61   67 66 66 63 63 62
Leucine:lysine 168 163 159 159 154 150   178 173 168 168 163 158
Methionine:lysine 30 29 28 29 29 28   31 30 30 31 30 29
Met	&	cys:lysine 61 59 58 61 59 58   64 62 61 64 63 61
Threonine:lysine 62 62 62 62 62 62   62 62 62 62 62 62
Tryptophan:lysine 17 17 17 17 17 17   17 17 17 17 17 17
Valine:lysine 78 76 75 77 75 74   81 79 78 79 78 77
SID	Lysine:ME/Mcal 2.78 2.78 2.78 2.78 2.78 2.78   2.51 2.51 2.51 2.51 2.51 2.51
ME,	kcal/lb 1,517 1,568 1,620 1,485 1,536 1,588   1,520 1,571 1,623 1,487 1,539 1,591
Total	lysine,	% 1.06	 1.10	 1.13	 1.03	 1.06	 1.10	   0.97	 1.00	 1.03	 0.94	 0.97	 1.00	
CP,	% 18.15 18.36 18.66 17.61 17.82 18.12   17.01 17.27 17.52 16.50 16.77 17.01
Ca,	% 0.55 0.55 0.55 0.55 0.55 0.55   0.51 0.51 0.51 0.51 0.51 0.51
P,	% 0.47 0.47 0.47 0.52 0.52 0.51   0.46 0.46 0.46 0.51 0.50 0.50
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Wheat	midds,%: 0 0 0 20 20 20 	 0 0 0 20 20 20
Ingredient																%	Fat,	%: 0 2.5 5 0 2.5 5   0 2.5 5 0 2.5 5
Corn 70.82 67.30 63.74 56.42 52.94 49.30   73.61 70.20 66.77 59.10 55.66 52.11
Soybean	meal,	46.5% 12.04 13.04 14.12 6.51 7.48 8.60   9.35 10.27 11.19 3.95 4.87 5.91
DDGS 15.00 15.00 15.00 15.00 15.00 15.00   15.00 15.00 15.00 15.00 15.00 15.00
Wheat	middlings --- --- --- 20.00 20.00 20.00   --- --- --- 20.00 20.00 20.00
Choice	white	grease --- 2.50 5.00 ---	 2.50 5.00   --- 2.50 5.00 	--- 2.50 5.00
Monocalcium	P,	21%	P 0.30 0.30 0.30 	--- ---	 ---	   0.30 0.30 0.30 	--- ---	 ---	
Limestone 1.00 1.00 0.98 1.13 1.13 1.13   0.98 0.95 0.95 1.10 1.10 1.10
Salt 0.35 0.35 0.35 0.35 0.35 0.35   0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix 0.10 0.10 0.10 0.10 0.10 0.10   0.08 0.08 0.08 0.08 0.08 0.08
Trace	mineral	premix 0.10 0.10 0.10 0.10 0.10 0.10   0.08 0.08 0.08 0.08 0.08 0.08
Lysine	HCl 0.27 0.27 0.28 0.35 0.35 0.36   0.25 0.25 0.26 0.32 0.33 0.33
L-threonine 0.01 0.02 0.02 0.03 0.04 0.05   ---	 0.01 0.01 0.02 0.03 0.04
Phyzyme	6002 0.02 0.02 0.02 0.02 0.02 0.02   0.02 0.02 0.02 0.02 0.02 0.02
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0   100.0 100.0 100.0 100.0 100.0 100.0
  continued
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Wheat	midds,%: 0 0 0 20 20 20 	 0 0 0 20 20 20
Ingredient																%	Fat,	%: 0 2.5 5 0 2.5 5   0 2.5 5 0 2.5 5
Caluclated	analysis
SID	amino	acids,	%3   
Lysine 0.75	 0.78	 0.80	 0.74	 0.76	 0.79	   0.67	 0.69	 0.71	 0.65	 0.68	 0.70	
Isoleucine:lysine 69 68 67 64 64 63   71 70 69 66 65 65
Leucine:lysine 191 184 179 179 174 168   205 198 192 193 186 180
Methionine:lysine 33 32 31 33 32 31   35 34 33 35 34 33
Met	&	cys:lysine 68 66 64 68 66 65   73 71 69 74 71 69
Threonine:lysine 64 64 64 64 64 64   65 65 65 65 65 65
Tryptophan:lysine 17.0 17.0 17.0 17.0 17.0 17.0   17.0 17.0 17.0 17.0 17.0 17.0
Valine:lysine 84 82 81 82 81 79   88 86 84 87 84 83
SID3	Lysine:ME/Mcal 2.24 2.24 2.24 2.24 2.24 2.24   1.99 1.99 1.99 1.99 1.99 1.99
ME,	kcal/lb 1,521 1,573 1,624 1,489 1,541 1,592   1,523 1,575 1,626 1,491 1,542 1,594
Total	lysine,	% 0.87	 0.90	 0.93	 0.85	 0.87	 0.90	   0.78	 0.81	 0.83	 0.76	 0.78	 0.80	
CP,	% 15.96 16.14 16.34 15.44 15.60 15.82   14.92 15.07 15.21 14.44 14.59 14.78
Ca,	% 0.50 0.50 0.50 0.50 0.50 0.50   0.48 0.48 0.48 0.48 0.48 0.48
P,	% 0.45 0.45 0.45 0.50 0.49 0.49   0.44 0.44 0.43 0.49 0.48 0.48
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	Wheat	midds,%: 0 0 0 20 20 20
Bulk	density,	lb/bu4						Fat,%: 0 2.5 5 0 2.5 5
Phase	1	 48.0 46.5 46.5 42.5 40.5 40.1
Phase	2 47.7 46.2 46.2 39.4 39.1 38.8
Phase	3 47.9 47.9 47.9 38.8 38.2 38.0
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  0%	Wheat	Midds   20%	Wheat	Midds Probability,	P <
Item 0%	Fat 2.5%	Fat 5%	Fat   0%	Fat 2.5%	Fat 5%	Fat SEM Fat	×	Midds
Initial	wt,	lb 93.2 93.4 93.3   93.2 93.3 93.3 2.87 1.00
D	0	to	87                
ADG,	lb 2.32 2.31 2.39   2.18 2.17 2.30 0.029 0.63
ADFI,	lb 6.75 6.67 6.70   6.77 6.54 6.61 0.102 0.75
F/G 2.91 2.89 2.80   3.11 3.02 2.88 0.034 0.24
Final	wt,	lb 295.1 298.0 301.7   282.7 284.2 292.8 4.75 0.90
Carcass	characteristics3            
Carcass	yield,	%4 73.3 73.9 73.4   72.8 72.9 72.8 0.41 0.82
HCW,	lb 216.2 220.2 221.5   205.8 207.2 213.1 3.96 0.84
Backfat	depth,	in3 0.84 0.90 	0.88 0.79 0.80 0.86 0.03 0.35
Loin	depth,	in3 2.58 2.52 2.53   2.43 2.40 2.48 0.03 0.14
Lean,	%3 52.8 51.9 52.0 53.0 52.7 52.2 0.34 0.70
Jowl	iodine	value 71.6 72.4 72.3 72.3 73.7 75.1 0.34 0.12
Economics5
Feed	cost/pig,	$ 48.62 53.61 58.56 43.91 50.61 53.95 0.704 0.41
Feed	cost/lb	gain,	$ 0.28 0.31 0.34 0.26 0.28 0.31 0.006 0.54
Total	revenue,	$/pig6 162.1 165.1 166.1 154.3 	155.4 159.8 2.970 0.84
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Item 0 20 0 2.5 5 Midds Fat Linear Quadratic
Initial	wt,	lb 93.3 93.2 93.2 93.3 93.3 1.66 2.03 0.98 1.00 0.98 0.98
Day	0	to	87
ADG,	lb 2.34 2.21 2.25 2.24 2.34 0.029 0.020 <0.001 0.002 0.004 0.03
ADFI,	lb 6.71 6.64 6.76 6.61 6.65 0.102 0.102 0.40 0.31 0.30 0.27
F/G 2.87 3.00 3.01 2.95 2.84 0.034 0.423 <0.001 <0.001 <0.001 0.36
Final	wt,	lb 298.3 286.6 288.9 291.1 297.2 3.36 4.75 0.01 0.21 0.09 0.64
Carcass	characteristics2
Carcass	yield,	%3 73.5 72.8 73.0 73.4 73.1 0.24 0.41 0.04 0.68 0.86 0.39
HCW,	lb 219.3 208.7 211.0 213.7 217.3 3.96 0.24 0.003 0.29 0.12 0.89
Lean,	%4 52.5 52.4 52.8 52.3 52.3 0.17 0.20 0.74 0.16 0.10 0.35
Back	fat,	in4 0.87 0.82 0.81 0.85 0.87 0.02 0.02 0.04 0.16 0.06 0.77
Loin	depth,	in4 2.54 2.44 2.50 2.46 2.51 0.02 0.47 <0.001 0.22 1.00 0.08
Jowl	iodine	value 72.1 74.2 72.7 73.1 73.7 0.02 0.24 <0.001 0.37 0.005 0.66
Economics5
Feed	cost/pig,	$ 53.60 49.49 46.26 52.11 56.25 0.406 0.498 <0.001 <0.001 <0.001 0.17
Feed	cost/lb	gain,	$ 0.31 0.28 0.27 0.30 0.32 0.003 0.004 <0.001 <0.001 <0.001 0.54
Total	revenue,	$/pig6 164.45 156.52 158.23 160.24 162.98 1.715 2.100 0.003 0.29 0.12 0.89
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Item Control 10	 20 40 Control 10	 20	 40
Ingredient,	%
Corn,	ground1 73.88 63.88 53.88 33.88 80.46 70.46 60.46 40.46
Corn,	cracked2 --- 10.00 20.00 40.00 --- 10.00 20.00 40.00
Soybean	meal	(46.5%	CP) 21.28 21.28 21.28 21.28 14.96 14.96 14.96 14.96
Soy	oil 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Limestone 0.968 0.968 0.968 0.968 1.05 1.05 1.05 1.05
Monocalcium	P	(21%	P) 0.94 0.94 0.94 0.94 0.58 0.58 0.58 0.58
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
L-lysine	HCl 0.15 0.15 0.15 0.15 0.18 0.18 0.18 0.18
L-threonine 0.05 0.05 0.05 0.05 0.04 0.04 0.04 0.04
Vitamin	premix 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Mineral	premix 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Antibiotic3 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Calculated	analysis,	%	
CP 16.22 16.22 16.22 16.22 13.84 13.84 13.84 13.84
SID	lysine4 0.85 0.85 0.85 0.85 0.71 0.71 0.71 0.71
Ca 0.60 0.60 0.60 0.60 0.55 0.55 0.55 0.55
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Item Control 10 20 40 SE Linear Quadratic
d	0	to	63
ADG,	lb 2.02 2.10 2.06 2.04 0.05 0.98 0.43
ADFI,	lb 5.67 5.99 5.90 5.96 0.28 0.41 0.46
F/G 2.81 2.85 2.86 2.91 0.08 0.11 0.86
Hot	carcass	weight,	lb	 196.7 199.8 198.3 194.0 5.43 0.23 0.17
Dress,	%	 74.0 73.7 73.7 72.7 0.46 0.05 0.66
Backfat	thickness,	in	 1.05 1.05 1.06 1.05 0.04 0.93 0.69
Carcass	lean,	%2	 50.9 50.9 50.8 50.9 0.47 0.93 0.72
Stomach	keritinization3 0.21 0.18 0.08 0.05 0.04 0.008 0.48
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Meta-analyses of experiments with treatments consisting of a continuous IVP 






by	the	diet	IVP	(r =0.765;	P <	0.0001),	dietary	concentration	of	C18:2	(r =	0.689;	P 
<	0.0001),	total	dietary	concentration	of	the	unsaturated	fatty	acids	C16:1,	C18:1,	
C18:2,	and	C18:3	(r =	0.618;	P <	0.0001),	percentage	of	the	diet	ME	from	fat	(r =	












from	fat	(r =	0.346;	P <	0.01),	dietary	concentration	of	C18:3	(r =	0.298;	P <	0.03),	
and	total	dietary	concentration	of	C16:1	and	C18:1	(r =	0.256;	P =	0.05).
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(r =	-0.257;	P <	0.02),	backfat	depth	(r =	-0.245;	P <	0.02),	and	ADG	(r =	-0.242;	P 
<	0.02).	For	belly	fat	IV,	the	ending	BW	and	backfat	depth	had	the	highest	negative	
correlation	(r =	-0.395;	P <	0.01),	followed	by	the	weight	range	fed	(r =	-0.317;	P <	
0.03),	with	trends	(P ≤	0.06)	for	a	negative	correlation	for	days	fed	(r =	-0.271)	and	a	
positive	correlation	for	FFLI	(r =	0.272).	Jowl	IV	was	negatively	correlated	with	backfat	

































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
124
Finishing Pig Nutrition







(r =	0.764;	P <	0.0001),	total	C18:2	+	C18:3	(r =	0.826;	P <	0.0001),	total	unsaturated	
fatty	acids	(r =	0.755;	P <	0.0001),	and	the	diet	IVP	(r =	0.815;	P <	0.0001).	The	same	
dietary	characteristics	of	the	IVP	reduction	treatment	were	also	correlated	(r ≥	0.564;	
P <	0.0001)	with	the	backfat	IV,	as	well	as	the	ME	density	(r ≥	0.605;	P <	0.001)	and	
percentage	of	ME	from	fat	(r ≥	0.402;	P <	0.03)	for	both	the	initial	and	reduction-
period	diets.	For	belly	fat	IV,	the	initial	dietary	percentage	of	total	C16:1	+	C18:1	
(r =	0.655;	P <	0.01),	C18:2	(r =	0.817;	P <	0.0001),	total	C18:2	+	C18:3	(r =	0.836;	





the	percentage	of	C18:2	(r =	0.901;	P <	0.0001),	total	C18:2	+	C18:3	(r =	0.878;	







P <	0.001)	and	belly	fat	IV	(r =	-0.518;	P <	0.02),	and	the	number	of	days	the	initial	
diet	was	fed	was	negatively	correlated	with	the	backfat	IV	(r =	-0.494;	P <	0.01).	Addi-
tionally,	the	initial	BW	(r =	0.627;	P <	0.0001),	overall	BW	range	(r =	-0.594;	
P <	0.001),	reduction-period	diet	IVP	×	actual	reduction-period	days	(r =	0.522;	














This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
















































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 

















































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 


















This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 




















Crude	Fat,	% C16:0 C18:0 C16:1 C18:1 C18:2 C18:3 C20:1 C22:1 IV	of	fat IVP
Barley 1.9 21.8 0.9 0.3 12.8 53.0 5.8 0.0 0.0 118.4 22.5
Corn 3.9 10.9 1.8 0.0 24.2 59.0 0.7 0.0 0.0 124.8 48.7
Corn	DDGS2 10.7 10.9 1.8 0.0 24.2 59.0 0.7 0.0 0.0 124.8 133.6
Sorghum 2.9 14.4 1.2 1.0 34.2 46.3 2.3 0.0 0.0 116.6 33.8
Sorghum	DDGS 7.3 14.4 1.2 1.0 34.2 46.3 2.3 0.0 0.0 116.6 85.1
Soybean	meal,	47.5%	CP 3.0 10.3 3.8 0.2 22.8 51.0 6.8 0.0 0.0 125.9 37.8
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Independent	Variable Backfat	IV,	n	=	95 Belly	fat	IV,	n	=	49 Jowl	fat	IV,	n	=	58
Diet	IVP 0.765	(P	<	0.0001) 0.882	(P	<	0.0001) 0.671	(P	<	0.0001)
Diet	C16:0,	% 0.048	(P	=	0.65) 0.182	(P	=	0.21) 0.135	(P	=	0.31)
Diet	C18:0,	% -0.097	(P	=	0.35) 0.005	(P	=	0.98) -0.003	(P	=	0.98)
Total	diet	C16:1+C18:1,	% 0.168	(P	=	0.10) 0.335	(P	<	0.02) 0.256	(P	=	0.05)
Diet	C18:2,	% 0.689	(P	<	0.0001) 0.608	(P	<	0.0001) 0.759	(P	<	0.0001)
Diet	C18:3,	% 0.418	(P	<	0.0001) 0.635	(P	<	0.0001) 0.298	(P	<	0.03)
Total	of	C18:2+C18:3,	% 0.782	(P	<	0.0001) 0.881	(P	<	0.0001) 0.754	(P	<	0.0001)
Total	UFA2,	% 0.618	(P	<	0.0001) 0.776	(P	<	0.0001) 0.536	(P	<	0.0001)
ADG,	kg -	0.242	(P	<	0.02) 0.171	(P	=	0.24) -0.061	(P	=	0.65)
Days	fed -0.082	(P	=	0.43) -0.271	(P	=	0.06) -0.033	(P	=	0.81)
ME	density	of	diet,	kcal/kg 0.016	(P	=	0.88) 0.324	(P	<	0.03) 0.144	(P	=	0.28)
Diet	ME	from	fat,	% 0.506	(P	<	0.0001) 0.629	(P	<	0.0001) 0.346	(P	<	0.01)
Initial	BW,	kg -0.027	(P	=	0.79) 0.180	(P	=	0.22) -0.054	(P	=	0.68)
Final	BW,	kg -0.318	(P	<	0.01) -0.395	(P	<	0.01) -0.148	(P	=	0.27)
Weight	range	fed,	kg -0.257	(P	<	0.02) -0.317	(P	<	0.03) <	-0.001	(P	=	1.00)
Backfat	depth,	mm -0.245	(P	<	0.02) -0.395	(P	<	0.01) -0.365	(P	<	0.01)
FFLI3 0.005	(P	<	0.96) 0.272	(P	<	0.06) 0.315	(P	<	0.02)
Backfat	IV --- 0.907	(n	=	46,	P	<	0.0001) 0.922	(n	=	37,	P	<	0.0001)
Belly	fat	IV 0.907	(n	=	46,	P	<	0.0001) --- 0.887	(n	=	22,	P	<	0.0001)
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variable Models C.V. R2
Adjusted	
R2
Backfat	IV =	76.58	+	0.08*diet	IVP	+	1.82*diet	C18:2	(%)	+	2.00*[diet	C18:2	(%)	+	diet	C18:3(%)]	+	0.10*initial	BW	(kg)	–	29.30*ADG	(kg) 4.20 0.81 0.80
=	75.28	+	0.13*diet	IVP	+	3.04*diet	C18:2	(%)	+	0.10*initial	BW	(kg)	–	28.54*ADG	(kg) 4.31 0.80 0.79
=	77.76	+	0.06*diet	IVP	+	3.64*[diet	C18:2	(%)	+	diet	C18:3(%)]	+	0.09*	initial	BW	(kg)	–	28.86*ADG	(kg) 4.34 0.80 0.79
=	75.63	+	0.12*diet	IVP	+	2.85*diet	C18:2	(%)	–	0.07*BW	range	(kg)	–	18.06*ADG	(kg) 4.44 0.79 0.78
=	79.44	+	5.00*[diet	C18:2	(%)	+	diet	C18:3(%)]	+	0.09*initial	BW	(kg)	–	30.05*ADG	(kg) 4.51 0.78 0.77
=	75.38	+	4.80*[diet	C18:2	(%)	+	diet	C18:3(%)]	–	19.78*ADG	(kg) 5.05 0.72 0.71
=	75.71	+	0.19*diet	IVP	+	0.08*initial	BW	(kg)	–	24.58*ADG	(kg) 5.25 0.70 0.69
=	72.18	+	0.18*diet	IVP	–	15.71*ADG	(kg) 5.61 0.65 0.65
=	63.53	+	4.51*[diet	C18:2	(%)	+	diet	C18:3(%)]	–	0.28*BF	depth	(mm) 5.65 0.65 0.64
=	63.09	+	0.18*diet	IVP	–	0.25*BF	depth	(mm) 5.91 0.61 0.61
=	57.82	+	4.59*[diet	C18:2	(%)	+	diet	C18:3(%)] 5.91 0.61 0.61
=	57.89	+	0.18*diet	IVP 6.11 0.58 0.58
Belly	fat	IV =	50.36	+	0.23*diet	IVP	–	0.33*diet	ME	from	fat	(%)	–	0.05*BW	range	(kg)	+	0.18*final	BW	(kg)	–	0.45*BF	depth	(mm) 2.78 0.90 0.89
=	63.06	+	0.22*diet	IVP	–	0.33*diet	ME	from	fat	(%)	+	0.05*initial	BW	(kg)	–	0.22*BF	depth	(mm) 3.08 0.87 0.86
=	57.10	+	0.22*diet	IVP	–	0.29*diet	ME	from	fat	(%)	+	0.06*initial	BW	(kg) 3.27 0.85 0.84
=	56.06	+	0.16*diet	IVP	+	0.05*initial	BW	(kg) 3.67 0.81 0.80
=	60.11	+	0.21*diet	IVP	–	0.25*diet	ME	from	fat	(%) 3.70 0.81 0.80
=	63.93	+	0.15*diet	IVP	–	0.22*BF	depth	(mm) 3.80 0.80 0.79
=	58.85	+	0.16*diet	IVP 3.96 0.78 0.77
Jowl	fat	IV =	2.70	+	0.18*diet	IVP	+	2.15*diet	C18:2	(%)	–	0.33*diet	ME	from	fat	(%)	+	1.10*estimated	FFLI 2.71 0.75 0.73
=	72.57	+	0.17*diet	IVP	+	2.01*diet	C18:2	(%)	–	0.32*diet	ME	from	fat	(%)	–	0.69*BF	depth	(mm) 2.78 0.73 0.71
=	-9.82	+	0.26*diet	IVP	–	0.37*diet	ME	from	fat	(%)	+	1.36*estimated	FFLI 2.90 0.70 0.69
=	20.65	+	4.12*diet	C18:2	(%)	+	0.76*estimated	FFLI 3.23 0.62 0.61
=	59.93	+	4.89*diet	C18:2	(%)	–	0.12*diet	ME	from	fat	(%) 3.35 0.60 0.58
=	-5.32	+	0.16*diet	IVP	+	1.28*estimated	FFLI 3.38 0.59 0.57
=	59.74	+	4.28*diet	C18:2	(%) 3.40 0.58 0.57
=	61.95	+	0.15*diet	IVP 3.88 0.45 0.44
1	IVP	=	iodine	value	product	(IVP	=	[iodine	value	of	the	dietary	lipids]	×	[percentage	dietary	lipid]	×	0.10;	Christensen,	1962);	and	IV	=	iodine	value	(IV	=	[C16:1]	×	0.95	+	[C18:1]	×	0.86	+	[C18:2]	×	
1.732	+	[C18:3]	×	2.616	+	[C20:1]	×	0.785	+	[C22:1]	×	0.723;	AOCS,	1998).
This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 





Independent	Variable Backfat	IV,	n	=	33 Belly	fat	IV,	n	=	21 Jowl	fat	IV,	n	=	23
Initial	diet	IVP 0.815	(P	<	0.0001) 0.915	(P	<	0.0001) 0.785	(P	<	0.0001)
Reduction-period	diet	IVP 0.661	(P	<	0.0001) 0.818	(P	<	0.0001) 0.300	(P	=	0.17)
Initial	diet	C16:0,	% -0.416	(P	<	0.02) 0.468	(P	<	0.04) -0.305	(P	=	0.16)
Reduction-period	diet	C16:0,	% 0.304	(P	=	0.09) 0.414	(P	=	0.06) -0.130	(P	=	0.55)
Initial	diet	C18:0,	% -0.642	(P	<	0.0001) 0.253	(P	=	0.27) -0.459	(P	<	0.03)
Reduction-period	diet	C18:0,	% 0.252	(P	=	0.16) 0.300	(P	=	0.19) -0.198	(P	=	0.37)
Initial	diet	C16:1+C18:1,	% -0.231	(P	=	0.20) 0.655	(P	<	0.01) -0.126	(P	=	0.57)
Reduction-period	diet	C16:1+C18:1,	% 0.035	(P	=	0.85) 0.635	(P	<	0.01) -0.088	(P	=	0.69)
Initial	diet	C18:2,	% 0.819	(P	<	0.0001) 0.817	(P	<	0.0001) 0.901	(P	<	0.0001)
Reduction-period	diet	C18:2,	% 0.711	(P	<	0.0001) 0.755	(P	<	0.0001) 0.468	(P	<	0.03)
Initial	diet	C18:3,	% 0.764	(P	<	0.0001) 0.338	(P	=	0.13) 0.367	(P	=	0.09)
Reduction-period	diet	C18:3,	% 0.680	(P	<	0.0001) 0.328	(P	=	0.15) 0.332	(P	=	0.12)
Initial	diet	C18:2+C18:3,	% 0.826	(P	<	0.0001) 0.836	(P	<	0.0001) 0.878	(P	<	0.0001)
Reduction-period	diet	C18:2+C18:3,	% 0.716	(P	<	0.0001) 0.763	(P	<	0.0001) 0.464	(P	<	0.03)
Initial	diet	UFA2,	% 0.755	(P	<	0.0001) 0.907	(P	<	0.0001) 0.675	(P	<	0.01)
Reduction-period	diet	UFA,	% 0.564	(P	<	0.001) 0.862	(P	<	0.0001) 0.204	(P	=	0.35)
Overall	ADG,	kg -0.217	(P	=	0.23) -0.018	(P	=	0.94) -0.143	(P	=	0.52)
ME	density	of	initial	diet,	kcal/kg 0.605	(P	<	0.001) 0.626	(P	<	0.01) -0.048	(P	=	0.83)
ME	density	of	reduced	IVP	diet,	kcal/kg 0.647	(P	<	0.0001) 0.586	(P	<	0.01) 0.070	(P	=	0.75)
Initial	diet	ME	from	fat,	% 0.402	(P	<	0.03) 0.523	(P	<	0.02) 0.511	(P	<	0.02)
Reduction-period	diet	ME	from	fat,	% 0.633	(P	<	0.0001) 0.729	(P	<	0.01) 0.111	(P	=	0.61)
Total	days -0.581	(P	<	0.001) -0.518	(P	<	0.02) 0.313	(P	=	0.15)
Days	initial	diet	fed -0.494	(P	<	0.01) -0.119	(P	=	0.61) 0.091	(P	=	0.68)
Days	reduction-period	diet	fed 0.300	(P	=	0.09) -0.072	(P	=	0.76) 0.022	(P	=	0.92)
Initial	BW,	kg 0.627	(P	<	0.0001) 0.373	(P	=	0.10) -0.282	(P	=	0.19)
BW	at	initiation	of	IVP	reduction,	kg -0.353	(P	<	0.05) 0.052	(P	=	0.82) -0.037	(P	=	0.87)
Final	BW,	kg -0.340	(P	=	0.05) -0.388	(P	=	0.08) 0.043	(P	=	0.85)
Backfat	depth,	mm 0.067	(P	=	0.71) -0.629	(P	<	0.01) -0.202	(P	=	0.35)
FFLI3 -0.075	(P	=	0.68) 0.410	(P	=	0.06) 0.200	(P	=	0.36)
Overall	weight	range,	kg -0.594	(P	<	0.001) -0.388	(P	=	0.08) 0.290	(P	=	0.18)
Weight	range	for	reduction	period,	kg 0.228	(P	=	0.20) -0.098	(P	=	0.67) 0.049	(P	=	0.82)
Reduction-period	IVP*reduction	days 0.522	(P	<	0.01) 0.075	(P	=	0.75) 0.071	(P	=	0.75)
Backfat	IV --- 0.880	(n	=	12,	P	<	0.001) 0.963	(n	=	15,	P	<	0.0001)
Belly	fat	IV 0.880	(n	=	12,	P	<	0.001) --- 0.987	(n	=	6,	P	<	0.001)
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=	78.53	+	3.97*[initial	diet	C18:2	(%)	+	initial	diet	C18:3(%)]	–	0.16*final	BW	(kg) 4.62 0.72 0.71
=	47.86	+	4.88*[initial	diet	C18:2	(%)	+	initial	diet	C18:3(%)]	+	0.08*BW	at	initiation	of	IVP	reduction	(kg) 4.66 0.71 0.70
=	76.67	+	0.22*initial	diet	IVP	–	0.18*final	BW	(kg) 4.70 0.71 0.70
=	41.85	+	0.28*initial	diet	IVP	+	0.08*BW	at	initiation	of	IVP	reduction	(kg) 4.76 0.71 0.69
=	47.05	+	5.51*initial	diet	C18:2	(%)	+	0.07*BW	at	initiation	of	IVP	reduction	(kg) 4.77 0.71 0.69
=	58.19	+	4.15*[initial	diet	C18:2	(%)	+	initial	diet	C18:3(%)] 4.87 0.68 0.67
=	57.38	+	4.69*initial	diet	C18:2	(%) 4.96 0.67 0.66
=	54.20	+	0.23*initial	diet	IVP 5.01 0.66 0.65
Belly	fat	IV =	43.31	+	0.39*initial	diet	IVP	–	0.001*(reduction-period	diet	IVP*reduction	days) 2.65 0.91 0.90
=	44.49	+	0.35*initial	diet	IVP 3.47 0.84 0.83
Jowl	fat	IV =	52.43	+	4.99*initial	diet	C18:2	(%)	+	0.06*days	fed	the	initial	diet 2.26 0.89 0.87
=	57.89	+	4.71*initial	diet	C18:2	(%) 2.83 0.81 0.80
=	58.69	+	0.19*initial	diet	IVP 4.04 0.62 0.60	
1	IVP	=	iodine	value	product	(IVP	=	[iodine	value	of	the	dietary	lipids]	×	[percentage	dietary	lipid]	×	0.10;	Christensen,	1962);	and	IV	=	iodine	value	(IV	=	[C16:1]	×	0.95	+	[C18:1]	×	0.86	+	[C18:2]	×	
1.732	+	[C18:3]	×	2.616	+	[C20:1]	×	0.785	+	[C22:1]	×	0.723;	AOCS,	1998).
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None 20 SE P-value
Belly	length,	in 27.32 27.02 0.44 0.22
Belly	thickness,	in 1.21 1.22 0.04 0.68
Flop	skin	down,	in	 7.36 6.78 0.50 0.04
Flop	skin	up,	in 6.34 5.95 0.37 0.07
Skin-on	belly	weight,	lb 17.50 17.39 0.25 0.76






None 20 SE P-value
Pump	% 10.35 10.79 0.16 0.06
Injected	weight,	lb 16.18 15.90 0.28 0.48
Belly	cooked	weight,	lb 14.70 14.44 0.26 0.48
Smokehouse	yield,	% 100.15 100.50 0.22 0.26
Slice	yield,	lb 10.56 10.14 0.22 0.18
#1	Bacon	slice	yield,% 71.78 70.33 0.72 0.16





Compositiona None	 20	 SE P-value
Moisture,	% 40.68 42.78 0.78 0.07
Protein,	% 13.12 13.53 0.30 0.33
Fat,	% 43.81 41.54 1.12 0.16
Ash,	% 2.56 2.18 0.33 0.42
a	Values	represent	the	mean	of	42	observations.
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Itemab None 20 SE P-value
Myristic	acid	(14:0),% 1.47 1.36 0.01 0.01
Palmitic	acid	(16:0),	% 24.20 22.66 0.01 0.01
Palmitoleic	acid	(16:1),% 2.68 2.29 0.01 0.01
Margaric	acid	(17:0),% 0.47 0.46 0.01 0.68
Stearic	acid	(18:0),	% 11.71 10.87 0.01 0.01
Oleic	acid	(18:1c9),% 39.88 38.34 0.01 0.01
Vaccenic	acid	(18:1n7),% 3.38 3.03 0.01 0.01
Linoleic	acid	(18:2n6),% 12.28 16.92 0.01 0.01
α-	Linolenic	acid	(18:3n3),% 0.54 0.60 0.01 0.01
Arachidic	acid	(20:0),	% 0.22 0.20 0.01 0.06
Eicosadienoic	acid	(20:2),% 0.64 0.80 0.01 0.01
Arachidonic	acid	(20:4n6),% 0.09 0.09 0.01 0.09
Other	fatty	acids,	% 2.40 2.34 0.01 0.15
Total	SFA,	%1 38.42 35.81 0.01 0.01
Total	MUFA,%2 47.02 44.57 0.01 0.01
Total	PUFA,	%3 13.06 17.94 0.01 0.01
Total	TFA,	%4 0.50 0.49 0.01 0.90
UFA:SFA	ratio5 1.57 1.75 0.02 0.01
PUFA:SFA	ratio6 0.34 0.50 0.01 0.01
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Sensory	characteristica None 20 SE P-value
Brittleness1 5.17 5.28 0.15 0.62
Bacon	flavor	intensity2 5.87 5.67 0.12 0.24
Saltiness3 5.7 5.73 0.06 0.66
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Barrows Gilts SEM P <
Growth	performance
Feeding	period,	d 22 29
Initial	BW,	lb 229.1 222.0 6.92 ---2
ADG,	lb 2.69 2.51 0.034 0.001
ADFI,	lb 8.42 7.65 0.142 0.001
F/G 3.15 3.08 0.043 ---
Final	BW,	lb 289.2 294.8 5.84 ---
Carcass	characteristics
HCW,	lb 206.5 210.7 4.46 ---
Yield,	% 71.4 71.6 0.21 ---
10th-rib
backfat,	in. 0.90 0.67 0.023 0.001
loin	area,	sq.	in. 7.54 8.27 0.172 0.01





This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 




















Astaxanthin	source: Phaffia rhodozyma3 Synthetic4 Phaffia rhodozyma P <




ADG,	lb 2.49 2.34 2.45 2.41 2.31 2.83 2.88 2.88 2.83 0.077 0.001
ADFI,	lb 8.06 8.06 8.03 8.01 7.84 8.05 8.19 8.27 7.79 0.226 ---
F/G 3.24 3.44 3.28 3.35 3.40 2.86 2.85 2.88 2.76 0.075 0.001
Final	BW,	lb 288.9 287.6 287.4 286.2 284.2 297.1 298.6 298.8 299.1 4.55 0.001
Carcass	characteristics
HCW,	lb 204.4 202.6 203.4 202.5 201.5 213.9 216.1 215.3 218.0 3.53 0.001
Yield,	% 70.7 70.4 71.5 70.8 70.9 72.0 72.4 72.1 72.9 0.36 0.001
10th-rib
-backfat,	in. 0.78 0.84 0.81 0.77 0.78 0.81 0.78 0.82 0.70 0.049 ---
-loin	area,	sq.	in. 7.26 7.55 7.36 7.53 7.78 8.29 8.25 8.19 8.92 0.255 0.001
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Astaxanthin	source: Phaffia rhodozyma3 Synthetic4 Phaffia rhodozyma
Astaxanthin	level,	ppm: 0 5 7.5 10 5 0 2.5 5 7.5
Gender5: B G B G B G B G B G B G B G B G B G SEM
Initial	color6,	d	0 3.3 3.2 3.6 3.5 3.3 3.6 3.2 3.4 3.3 3.6 3.3 3.3 3.4 3.4 3.4 3.3 3.5 3.6 0.22
Discoloration7,	8
d	0 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.1 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.1 1.2 1.1 0.22
d	1 1.4 1.6 1.4 1.3 1.4 1.5 1.6 1.4 1.4 1.3 1.4 1.4 1.2 1.4 1.5 1.4 1.3 1.4 0.22
d	2 2.5 2.5 2.4 2.4 2.7 2.4 2.8 2.1 3.2 2.3 2.6 2.1 2.3 2.3 3.4 2.3 2.0 2.1 0.22
d	3 3.5 3.3 3.6 3.2 3.6 3.2 3.5 2.8 3.3 3.0 3.5 2.8 2.8 3.0 3.3 2.9 2.7 2.7 0.22
d	4 4.2 3.8 4.3 3.7 4.3 3.7 4.3 3.5 3.9 3.6 4.0 3.2 3.3 3.5 3.9 3.5 3.0 3.0 0.22
d	5 4.8 4.2 4.8 3.9 4.9 3.8 4.9 4.0 4.5 4.0 4.4 3.6 3.8 3.9 4.5 3.8 3.5 3.4 0.22
d	6 5.0 4.4 5.0 4.5 5.0 4.5 5.0 4.4 5.0 4.3 5.0 4.0 4.1 4.6 5.0 4.4 4.4 4.0 0.22
d	7 5.0 4.7 5.0 4.9 5.0 4.9 5.0 4.8 5.0 4.9 5.0 4.9 4.7 4.9 5.0 4.9 5.0 4.5 0.22
Overall 3.4 3.2 3.5 3.1 3.5 3.1 3.5 3.0 3.4 3.1 3.4 2.9 2.9 3.1 3.5 3.0 2.9 2.8 0.08
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Astaxanthin	source: Phaffia rhodozyma3 Synthetic4 Phaffia rhodozyma
Astaxanthin	level,	ppm: 0 5 7.5 10 5 0 2.5 5 7.5
Gender5: B G B G B G B G B G B G B G B G B G SEM
CIE	L*	(lightness)6
d	0 54.5 57.2 57.3 54.3 55.5 54.7 57.3 55.8 56.1 54.0 55.2 54.3 55.5 55.0 55.2 55.0 54.3 54.2 1.33
d	1 54.5 55.8 55.8 53.8 55.0 53.5 55.0 54.6 55.9 53.5 54.3 54.6 54.8 53.7 54.5 54.8 52.9 53.6 1.33
d	2 54.9 56.3 56.2 54.1 55.4 53.7 55.4 54.3 55.5 53.1 54.1 53.9 54.3 53.9 54.8 53.8 52.9 53.6 1.33
d	3 54.0 56.0 55.7 54.0 55.3 53.3 55.2 53.6 55.4 53.2 53.8 54.0 53.6 54.0 54.2 54.4 53.0 54.1 1.33
Overall 54.5 56.3 56.2 54.0 55.3 53.8 55.7 54.6 55.7 53.4 54.4 54.2 54.5 54.1 54.7 54.5 53.3 53.9 0.67
CIE	a*	(redness)7,8
d	0 11.5 10.0 10.4 10.2 10.7 9.1 8.9 10.4 10.2 10.0 9.9 9.2 9.7 8.8 9.1 8.4 9.9 9.1 0.44
d	1 10.6 10.2 10.0 10.1 9.9 9.1 9.0 10.4 9.8 10.0 9.5 9.1 9.6 9.0 8.7 8.4 10.0 9.4 0.44
d	2 8.6 8.9 8.4 9.0 8.3 8.4 7.6 9.5 8.6 9.3 8.4 8.7 8.9 8.4 7.8 8.0 9.2 9.1 0.44
d	3 8.4 8.5 8.1 8.7 7.6 8.2 7.3 9.4 8.2 9.0 8.1 8.7 8.7 8.3 7.5 7.8 9.4 9.0 0.44
Overall 9.8 9.4 9.2 9.5 9.1 8.7 8.2 9.9 9.2 9.6 9.0 8.9 9.2 8.6 8.3 8.1 9.6 9.1 0.22
CIE	b*	(yellowness)9,10
d	0 17.5 16.9 16.3 16.5 17.3 15.7 15.9 15.9 17.1 16.4 16.1 16.0 16.5 15.4 15.7 15.5 16.3 15.6 0.42
d	1 17.0 17.1 16.6 16.6 16.4 16.0 16.4 16.3 16.5 16.3 16.1 15.8 16.3 15.7 15.6 15.5 15.9 15.7 0.42
d	2 15.8 16.5 15.7 15.8 15.4 15.2 15.7 15.9 16.1 15.8 15.5 15.7 15.6 15.3 14.9 15.3 15.2 15.5 0.42
d	3 16.0 15.9 15.6 15.2 14.9 15.2 15.0 15.8 16.0 15.7 15.4 15.6 15.7 15.2 14.6 14.9 15.1 15.3 0.42
Overall 16.6 16.6 16.1 16.0 16.0 15.5 15.8 15.9 16.4 16.0 15.8 15.8 16.0 15.4 15.2 15.3 15.6 15.5 0.21










rhodozyma	(P <	0.03),	astaxanthin	from	Phaffia rhodozyma	within	non-ractopamine	HCl	(linear,	P	<	0.01),	astaxanthin	from	Phaffia rhodozyma	within	ractopamine	HCl	(quadratic,	P	<	0.001).
9	CIE	b*	=	measure	of	yellowness	(a	larger	value	indicates	a	more	yellow	color).
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Item 14.0 15.0 16.5 18.0   14.0 15.0 16.5 18.0
Ingredient,%
Corn 57.34 55.79 53.23 50.79   59.49 57.93 55.72 53.46
Soybean	meal,	46.5%	CP 10.30 11.96 14.69 17.26   8.19 9.85 12.22 14.60
DDGS2 30.00 30.00 30.00 30.00   30.00 30.00 30.00 30.00
Limestone 1.15 1.14 1.12 1.10   1.17 1.16 1.14 1.12
Salt 0.35 0.35 0.35 0.35   0.35 0.35 0.35 0.35
Vitamin	premix 0.10 0.10 0.10 0.10   0.10 0.10 0.10 0.10
L-threonine 0.07 0.04 --- ---   0.06 0.04 --- ---
L-tryptophan --- --- --- ---   --- --- --- ---
Liquid	lysine 0.68 0.61 0.50 0.39   0.64 0.57 0.47 0.37
Phytase3 0.01 0.01 0.01 0.01   0.01 0.01 0.01 0.01
TOTAL 100.0 100.0 100.0 100.0   100.0 100.0 100.0 100.0
Calculated	analysis
Standardized	ileal	digestible	(SID)	amino	acids,	%
Lysine 0.95	 0.95	 0.95	 0.95	   0.87	 0.87	 0.87	 0.87	
Isoleucine:lysine 60 63 67 72   61 64 69 73
Leucine:lysine	 174 178 185 191   184 189 195 202
Methionine:lysine	 30 31 32 34   32 33 34 35
Met	&	Cys:lysine	 61 63 66 68   65 66 69 72
Threonine:lysine	 62 62 62 65.62   64.08 64.45 63.68 67.46
Tryptophan:lysine	 14.0 15.0 16.5 18.0   14.0 15.0 16.5 18.0
Valine:lysine 0.74 0.77 0.82 0.86   0.77 0.80 0.84 0.89
Total	lysine,	% 1.10	 1.11	 1.11	 1.12	   1.02	 1.02	 1.03	 1.03	
ME,	kcal/lb 1,525 1,525 1,525 1,525   1,525 1,525 1,525 1,525
SID	Lysine:ME	ratio,	g/Mcal 2.83 2.83 2.83 2.83   2.59 2.59 2.59 2.59
CP,	% 17.87 18.49 19.52 20.50   17.07 17.69 18.58 19.49
Ca,	% 0.50 0.50 0.50 0.50   0.50 0.50 0.50 0.50
P,	% 0.44 0.45 0.46 0.47   0.44 0.44 0.45 0.46
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  Phase	3   Phase	4
  Trp:Lys	ratio,	%   Trp:Lys	ratio,	%
Item 14.0 15.0 16.5 18.0 14.0 15.0 16.5 18.0
Ingredient,%
Corn 61.99 60.64 58.53 56.51 64.43 63.20 61.43 59.51
Soybean	meal,	46.5% 5.79 7.22 9.47 11.61 3.41 4.71 6.61 8.63
DDGS2 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00
Limestone 1.14 1.14 1.12 1.10 1.15 1.14 1.12 1.11
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
L-threonine 0.05 0.03 --- --- 0.05 0.03 --- ---
L-tryptophan --- --- --- --- --- --- --- ---
Liquid	lysine 0.59 0.53 0.43 0.34 0.54 0.48 0.40 0.32
Phytase3 0.003 0.003 0.003 0.003 0.002 0.002 0.002 0.002
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Calculated	analysis                
Standardized	ileal	digestible	(SID)	amino	acids,	%            
Lysine 0.78	 0.78	 0.78	 0.78	 0.69	 0.69	 0.69	 0.69	
Isoleucine:lysine 63 66 71 75 65 69 73 78
Methionine:lysine	 34 35 36 38 37 38 39 40
Met	&	cys:lysine	 69 71 74 76 75 77 79 82
Threonine:lysine	 66 66 66 70 69 69 69 73
Tryptophan:lysine	 14.0 15.0 16.5 18.0 14.0 15.0 16.5 18.0
Valine:lysine 80.48 83.54 88 93 85 88 93 98
Total	lysine,	% 0.92	 0.92	 0.93	 0.94	 0.83	 0.83	 0.83	 0.84	
ME,	kcal/lb 1,526 1,526 1,526 1,526 1,526 1,526 1,526 1,526
SID	Lysine:ME	ratio,	g/Mcal 2.32 2.32 2.32 2.32 2.05 2.05 2.05 2.05
CP,	% 16.16 16.69 17.54 18.36 15.25 15.74 16.45 17.23
Ca,	% 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48
P,	% 0.43 0.43 0.44 0.45 0.42 0.42 0.43 0.44
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Ingredient,	% Common	diet 15.0 16.5 18.0 19.5
15.0	to	18.0	
and	L-trp
Corn 51.50 54.09 60.71 58.66 56.58 54.51 60.68
Soybean	meal,	46.5% 16.42 13.84 7.05 9.26 11.46 13.67 7.05
DDGS2 30.00 30.00 30.00 30.00 30.00 30.00 30.00
Limestone 1.12 1.14 1.14 1.12 1.10 1.08 1.14
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix 0.10 0.10 0.09 0.09 0.09 0.09 0.09
L-threonine --- --- 0.03 --- --- --- 0.03
L-tryptophan --- --- --- --- --- --- 0.02
Biolys3 0.50 0.47 0.63 0.52 0.41 0.30 0.63
Phytase4 0.01 0.01 0.003 0.003 0.003 0.003 0.003
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Standardized	ileal	digestible	(SID)	amino	acids,	%
Lysine 0.95 0.87 0.78 0.78 0.78 0.78 0.78
Isoleucine:lysine 71 72 66 71 75 80 66
Methionine:lysine 33 35 35 36 37 39 35
Met	&	cys:lysine 68 71 71 74 77 79 71
Threonine:lysine 65 66 65 66 70 74 65
Tryptophan:lysine 18 18 15 16 18 19 18
Valine:lysine 85 88 84 88 93 98 84
Total	lysine,	% 1.12 1.03 0.92 0.93 0.94 0.94 0.92
ME,	kcal/lb 1,526 1,526 1,528 1,527 1,527 1,526 1,528
SID	Lysine:ME,	g/Mcal 2.82 2.59 2.32 2.32 2.32 2.32 2.32
CP,	% 20.55 19.55 17.09 17.84 18.61 19.38 17.11
Ca,	% 0.51 0.51 0.48 0.48 0.48 0.48 0.48
P,	% 0.47 0.46 0.43 0.44 0.45 0.46 0.43
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Ingredient,	% 15.0 16.5 18.0 19.5
15.0	to	18.0	
and	L-trp 15.0 16.5 18.0 19.5
15.0	to	18.0	
and	L-trp
Corn 63.26 61.48 59.59 57.80 63.24 69.33 66.83 64.47 62.13 69.30
Soybean	meal,	46.5% 4.58 6.48 8.49 10.39 4.58 13.13 15.79 18.35 20.85 13.14
DDGS 30.00 30.00 30.00 30.00 30.00 15.00 15.00 15.00 15.00 15.00
Limestone 1.13 1.12 1.10 1.08 1.13 1.10 1.12 1.10 1.08 1.10
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
DL-methionine --- --- --- --- --- 0.02 0.01 --- --- 0.02
L-threonine 0.02 --- --- --- 0.02 0.10 0.07 0.03 --- 0.10
L-tryptophan --- --- --- --- 0.02 --- --- --- --- 0.03
Biolys2 0.58 0.48 0.38 0.29 0.58 0.65 0.52 0.39 0.27 0.65
Optiphos	20003 0.002 0.002 0.002 0.002 0.002 0.01 0.01 0.01 0.01 0.01
Ractopamine	HC,	9	g/lb4 --- --- --- --- --- 0.23 0.23 0.23 0.23 0.23
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Standardized	ileal	digestible	(SID)	amino	acids,	%
Lysine 0.69 0.69 0.69 0.69 0.69 0.90 0.90 0.90 0.90 0.90
Isoleucine:lysine 68 73 78 83 68 60 65 69 74 60
Methionine:lysine 38 39 40 42 38 30 31 31 32 30
Met	&	cys:lysine 77 80 83 85 77 60 62 64 66 60
Threonine:lysine 68 69 73 77 68 66 66 65 66 66
Tryptophan:lysine 15 16 18 19 18 15 17 18 20 18
Valine:lysine 89 93 98 103 89 73 77 82 87 73
Total	lysine,	% 0.83 0.83 0.84 0.84 0.83 1.02 1.03 1.04 1.04 1.02
ME,	kcal/lb 1,528 1,528 1,527 1,527 1,528 1,524 1,523 1,522 1,521 1,524
SID	Lysine:ME,	g/Mcal 2.05 2.05 2.05 2.05 2.05 2.68 2.68 2.68 2.68 2.68
CP,	% 16.11 16.76 17.46 18.12 16.12 16.65 17.54 18.40 19.26 16.67
Ca,	% 0.47 0.47 0.47 0.47 0.47 0.49 0.50 0.50 0.50 0.49
P,	% 0.42 0.43 0.44 0.45 0.42 0.39 0.40 0.41 0.42 0.39
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14.0 15.0 16.5 18.0 Barrows Gilts Gender Linear Quadratic
Initial	wt,	lb 79.8 80.1 80.2 80.0 1.95 79.7 80.4 1.13 0.69 0.96 0.89
d	42	wt,	lb 152.2 157.4 161.7 161.6 2.67 157.3 157.0 1.54 0.90 0.01 0.23
Final	wt,	lb 258.5 265.5 275.6 286.0 2.97 276.1 266.7 2.10 0.006 <0.001 0.99
d	0	to	42                    
ADG,	lb 1.72 1.84 1.94 1.93 0.038 1.88 1.84 0.027 0.26 0.001 0.06
ADFI,	lb 3.96 4.43 4.50 4.56 0.114 4.42 4.30 0.081 0.28 0.003 0.07
F/G 2.30 2.41 2.32 2.36 0.053 2.35 2.34 0.04 0.86 0.80 0.67
d	42	to	105  
ADG,	lb 1.76 1.80 1.88 2.01 0.023 1.93 1.80 0.016 <0.001 <0.001 0.18
ADFI,	lb 5.71 6.07 6.38 6.65 0.110 6.51 5.90 0.078 <0.001 <0.001 0.40
F/G 3.24 3.37 3.39 3.31 0.063 3.38 3.28 0.045 0.12 0.55 0.10
d	0	to	105
ADG,	lb 1.75 1.82 1.91 1.98 0.016 1.91 1.81 0.012 <0.001 <0.001 0.43
ADFI,	lb 4.98 5.39 5.60 5.77 0.106 5.64 5.23 0.075 0.002 <0.001 0.16
F/G 2.85 2.97 2.94 2.92 0.050 2.96 2.88 0.035 0.16 0.53 0.21
Carcass	characteristics
Carcass	yield,	% 73.9 73.6 73.8 73.8 0.29 73.5 74.1 0.25 0.10 0.93 0.72
HCW,	lb 191.7 195.6 206.0 209.6 3.75 204.4 197.0 2.29 0.03 0.002 0.60
Backfat	depth,	in3 0.67 0.67 0.59 0.58 0.04 0.71 0.56 0.01 <0.001 0.63 0.86
Loin	depth,	in3 2.45 2.43 2.43 2.43 0.03 2.4 2.4 0.03 0.41 0.11 0.79
Lean,	%3 55.9 55.9 57.2 57.3 0.68 55.0 57.7 0.19 <0.001 0.77 0.89
Fat-free	lean	index3 50.3 50.4 51.3 51.4 0.51 49.6 51.7 0.14 <0.001 0.71 0.63
Economics4
Feed	cost/pig,	$ 43.04 46.70 51.13 51.18 1.041 50.37 45.66 0.637 <0.001 <0.001 0.01
Feed	cost/lb	gain,	$ 0.221 0.231 0.238 0.233 0.005 0.24 0.23 0.003 0.02 0.02 0.04
Income/pig,	$5 123.44 125.95 132.64 134.97 2.413 131.65 126.85 1.418 0.02 <0.001 0.60
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Trp:Lys,	% Probability, P <
  15.0 16.5 18.0 19.5
L-trp	to	
18.0 SEM Linear Quadratic
18.0	vs.	L-trp	
to	18.0
Initial	wt,	lb 146.2 146.4 146.0 146.1 146.3 3.26 0.96 0.99 0.96
D	0	to	73
ADG,	lb 1.62 1.67 1.73 1.79 1.71 0.024 <0.001 0.86 0.54
ADFI,	lb 5.33 5.35 5.53 5.57 5.39 0.088 0.03 0.91 0.26
F/G 3.30 3.21 3.20 3.11 3.15 0.042 0.01 0.98 0.39
Final	wt,	lb 260.6 264.5 270.5 272.9 267.3 3.88 0.02 0.86 0.57
Carcass	characteristics
Farm	yield,	% 74.8 74.9 73.8 75.3 74.1 0.40 0.76 0.08 0.59
Carcass	yield,	% 75.3 75.5 75.1 75.0 75.0 0.42 0.52 0.67 0.86
HCW,	lb 194.9 198.0 199.6 205.4 198.1 2.77 0.01 0.62 0.71
Backfat	depth,	in3 0.62 0.60 0.59 0.63 0.63 0.02 0.96 0.09 0.09
Loin	depth,	in3 2.31 2.38 2.31 	2.32 2.34 0.03 0.80 0.29 0.39
Lean,	%3 56.1 57.0 56.4 56.3 56.4 0.29 0.96 0.08 0.86
Fat-free	lean	index3 50.9 51.1 51.3 51.1 50.8 0.19 0.98 0.07 0.08
Economics4
Feed	cost/pig,$ 32.16 33.15 35.14 36.61 34.68 0.562 <0.001 0.67 0.57
Feed	cost/lb	gain,$ 0.275 0.277 0.280 0.282 0.282 0.004 0.22 1.00 0.90
Income/pig,	$5 142.07 144.27 145.67 149.41 144.42 2.032 0.01 0.71 0.66
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Item Phase	1 Phase	2 Phase	3 Phase	4
Ingredient,	%
Corn 63.25 67.45 70.45 72.40
Soybean	meal,	(46.5%	CP) 14.4 10.4 7.55 5.7
DDGS2 20 20 20 20
Limestone 1.25 1.20 1.13 1.08
Salt 0.35 0.35 0.35 0.35
Vitamin	premix 0.15 0.13 0.10 0.08
Trace	mineral	premix 0.15 0.13 0.10 0.08
L-lysine	HCl 0.34 0.29 0.27 0.26
Phytase	6003 0.14 0.09 0.06 0.04
Total 100 100 100 100
Calculated	analysis
Standardized	ileal	digestible	amino	acids,	%
Lysine 0.88 0.75 0.66 0.60
Isoleucine:lysine	 66 69 71 73
Methionine:lysine 31 34 37 39
Met	&	Cys:lysine 34 70 75 80
Threonine:lysine 60 64 67 69
Tryptophan:lysine 16.5 16.5 16.5 16.6
Valine:lysine 80 85 90 94
Total	lysine,	% 1.02 0.88 0.78 0.72
CP,	% 17.8 16.3 15.2 14.5
ME	kcal/lb 1,519 1,521 1,524 1,526
Ca,	% 0.55 0.52 0.48 0.46
P,	% 0.42 0.40 0.39 0.38
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Item 0.50 0.75 1.00 SEM Linear Quadratic
d	0	to	28
ADG,	lb 1.93 2.15 2.11 0.056 0.15 0.23
ADFI,	lb 4.89 5.51 5.59 0.169 0.04 0.35
F/G 2.54 2.58 2.64 0.054 0.06 0.76
d	28	to	58
ADG,	lb 2.37 2.40 2.42 0.056 0.30 0.81
ADFI,	lb 6.90 7.44 7.37 0.169 0.02 0.06
F/G 2.92 3.10 3.05 0.054 0.05 0.03
d	58	to	89
ADG,	lb 1.51 1.46 1.50 0.056 0.87 0.33
ADFI,	lb 5.22 5.33 5.45 0.169 0.18 0.96
F/G 3.47 3.65 3.64 0.054 0.12 0.30
d	0	to	89
ADG,	lb 1.94 2.00 2.01 0.028 0.08 0.36
ADFI,	lb 5.67 6.09 6.14 0.123 0.01 0.22
F/G 2.97 3.11 3.11 0.040 0.03 0.18
Feeder	coverage	score,	%2








Item 0.50 0.75 1.00 SEM Linear Quadratic
Live	weight,	lb 280 283 285 4.23 0.35 0.92
HCW,	lb 208 211 208 4.95 0.37 0.58
Yield,	% 74.2 74.0 74.0 0.56 0.81 0.18
Lean,	%2 50.5 50.2 51.1 0.51 0.21 0.60
Backfat	depth,	in 1.07 1.07 1.00 0.91 0.25 0.89
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Ingredient,	% Phase	1 Phase	2 Phase	3 Phase	4
Corn 63.25 67.45 70.45 72.40
Soybean	meal,	(46.5%	CP) 14.40 10.40 7.55 5.70
DDGS2 20.00 20.00 20.00 20.00
Limestone 1.25 1.20 1.13 1.08
Salt 0.35 0.35 0.35 0.35
Vitamin	premix 0.15 0.13 0.10 0.08
Trace	mineral	premix 0.15 0.13 0.10 0.08
Lysine	HCl 0.34 0.29 0.27 0.26
Phytase	600 0.14 0.09 0.06 0.04
Total 100.00 100.00 100.00 100.00
Calculated	analysis
SID3	amino	acids,	%
Lysine 0.88 0.75 0.66 0.60
Isoleucine:lysine	 66 69 71 73
Methionine:lysine 31 34 37 39
Met	&	Cys:lysine 34 70 75 80
Threonine:lysine 60 64 67 69
Tryptophan:lysine 16.5 16.5 16.5 16.6
Valine:lysine 80 85 90 94
Total	lysine,	% 1.02 0.88 0.78 0.72
CP,	% 17.8 16.3 15.2 14.5
ME	kcal/lb 1,519 1,521 1,524 1,526
Ca,	% 0.55 0.52 0.48 0.46
P,	% 0.42 0.40 0.39 0.38
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spaceItem															Feeder	gap:2 Narrow Wide Narrow Wide
d	0	to	56
ADG,	lb 2.22 2.27 2.26 2.31 0.046 0.91 0.13 0.18
ADFI,	lb 5.99 6.30 6.09 6.45 0.145 0.80 <	0.01 0.18
F/G 2.70 2.78 2.70 2.79 0.071 0.87 0.09 0.90
d	56	to	91
ADG,	lb 2.15 2.18 2.24 2.20 0.046 0.33 0.84 0.14
ADFI,	lb 7.56 8.04 7.63 8.20 0.145 0.67 <	0.01 0.33
F/G 3.51 3.70 3.41 3.73 0.071 0.21 <	0.01 0.48
d	0	to	91
ADG,	lb 2.20 2.23 2.25 2.27 0.034 0.68 0.33 0.08
ADFI,	lb3 6.58 6.96 6.68 7.12 0.130 0.75 <0.01 0.18
F/G3 2.99 3.12 2.97 3.14 0.060 0.57 <0.01 0.86
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Item 50	to	100	lb 100	to	160	lb 160	to	225	lb 225	lb	to	mkt.	
Ingredient,	%	
Corn 61.46 66.53 71.45 63.35
Soybean	meal	(46.5%	CP) 21.43 16.64 11.85 19.80
DDGS 15.00 15.00 15.00 15.00
Monocalcium	P	(21%	P) 0.15 --- --- ---
Limestone 1.00 0.95 0.90 1.00
Salt 0.35 0.35 0.35 0.35
Liquid	lysine	(60%	Lys) 0.45 0.40 0.35 0.35
L-Threonine 0.05 0.03 0.01 0.01
VTM	+	phytase2 0.11 0.10 0.09 0.085
Paylean,	9	g/lb --- --- --- 0.025
Total 100.00 100.00 100.00 100.00
Cost3,	$/lb 0.120 0.116 0.112 0.124
Calculated	analysis
Standardized	ileal	digestible	(SID)	amino	acids
Lysine,	% 1.05 0.90 0.75 0.95
Isoleucine:lysine,	% 64 66 69 68
Leucine:lysine,	% 158 172 191 170
Methionine:lysine,	% 28 30 33 30
Met	&	Cys:lysine,	% 57 62 68 61
Threonine:lysine,	% 62 63 64 62
Tryptophan:lysine,	% 17 17 17 18
Valine:lysine,	% 75 79 84 80
CP,	% 19.3 17.5 15.7 18.7
Total	lysine,	% 1.19 1.03 0.87 1.09
ME,	kcal/lb 1,523 1,527 1,529 1,526
SID	lysine:ME	ratio,	g/Mcal 3.13 2.67 2.23 2.82
Ca,	% 0.50 0.44 0.41 0.47
P,	% 0.46 0.41 0.39 0.42
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Wet-dry Conventional	dry Wet-dry Conventional	dry
Initial	feeder	setting: 6 10 14 6 8 10 SEM
Feeder	
type Linear Quadratic Linear Quadratic
Feeder	data,	d	19
Avg.	max.	opening2,	in. 0.50 0.75 1.00 0.81 1.07 1.35 0.023 0.0001 0.0001 ---3 0.0001 ---
Avg.	min.	opening4,	in. 0.50 0.75 1.00 0.59 0.80 1.09 0.027 0.01 0.0001 --- 0.0001 ---
Avg.	opening,	in. 0.50 0.75 1.00 0.70 0.94 1.22 0.024 0.0001 0.0001 --- 0.0001 ---
Pan	coverage,	% 34.9 57.3 64.5 9.0 21.1 79.0 5.70 0.01 0.001 --- 0.0001 0.01
Live	performance
d	0	to	27
ADG,	lb 1.29 1.56 1.65 1.46 1.51 1.51 0.027 --- 0.0001 0.01 --- ---
ADFI,	lb 2.36 2.83 2.95 2.70 2.79 2.86 0.034 0.02 0.0001 0.001 0.01 ---
F/G 1.83 1.81 1.79 1.84 1.85 1.89 0.019 0.01 --- --- --- ---
d	27	BW,	lb 77.7 84.9 87.5 82.3 83.3 84.1 0.73 --- 0.0001 0.02 --- ---
Feed,	$/pig 13.87 16.22 16.85 15.45 15.73 15.87 0.173 --- 0.0001 0.001 --- ---
d	27	to	69	
Feeder	setting 14 8
ADG,	lb 1.99 2.05 2.04 1.89 1.89 1.90 0.022 0.0001 --- --- --- ---
ADFI,	lb 4.77 5.09 5.16 4.71 4.76 4.73 0.056 0.0001 0.0001 --- --- ---
F/G 2.40 2.49 2.53 2.49 2.52 2.49 0.020 --- 0.0001 --- --- ---
d	0	to	69
ADG,	lb 1.71 1.85 1.88 1.72 1.74 1.75 0.019 0.0001 0.0001 0.02 --- ---
ADFI,	lb 3.81 4.20 4.29 3.92 3.98 3.98 0.042 0.001 0.0001 0.01 --- ---
F/G 2.23 2.26 2.28 2.28 2.29 2.28 0.015 0.05 0.03 --- --- ---
Final	BW,	lb 162.6 171.2 173.5 161.5 163.9 164.3 1.36 0.0001 0.0001 --- --- ---
Feed,	$/pig 49.50 51.97 53.13 49.50 50.03 50.45 0.597 0.003 0.001 --- --- ---
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Wet-dry Conventional	dry Wet-dry Conventional	dry
Initial	feeder	setting 10 14 18 6 8 10 SEM
Feeder	
type Linear Quadratic Linear Quadratic
Feeder	data
Avg.	max.	opening2,	in. 0.75 1.00 1.25 0.82 1.12 1.36 0.058 0.001 0.001 ---3 0.001 ---
Avg.	min.	opening4,	in. 0.75 1.00 1.25 0.58 0.83 1.10 0.068 0.001 0.001 --- 0.001 ---
Avg.	opening,	in. 0.75 1.00 1.25 0.70 0.97 1.23 0.059 --- 0.001 --- 0.001 ---
d	41	pan	coverage,	% 52.5 63.1 84.9 23.6 58.4 83.0 5.85 0.02 0.001 --- 0.001 ---
d	84	pan	coverage,	% 52.9 72.0 82.3 40.4 66.3 83.0 5.87 --- 0.001 --- 0.001 ---
Live	performance,	d	0	to	93
ADG,	lb 2.08 2.15 2.22 1.95 2.03 2.02 0.038 0.0001 0.01 --- --- ---
ADFI,	lb 5.53 5.81 6.10 5.24 5.41 5.34 0.149 0.0001 0.01 --- --- ---
F/G 2.67 2.71 2.75 2.68 2.67 2.64 0.054 --- --- --- --- ---
final	live	BW,	lb 263.1 268.5 278.0 252.4 259.4 259.6 5.54 0.01 0.05 --- --- ---
Carcass	and	economics5 --- ---
HCW,	lb 192.1 197.9 204.5 188.6 192.4 193.5 3.97 0.05 0.04 --- --- ---
Backfat	depth,	in. 0.67 0.67 0.73 0.65 0.64 0.64 0.016 0.001 0.01 --- --- ---
with	HCW	as	covariate 0.67 0.67 0.72 0.65 0.64 0.64 0.016 0.001 0.02 --- --- ---
Loin	depth,	in. 2.42 2.44 2.46 2.38 2.39 2.37 0.055 --- --- --- --- ---
with	HCW	as	covariate 2.43 2.42 2.40 2.42 2.41 2.37 0.053 --- --- --- --- ---
FFLI6 50.1 50.2 49.8 50.2 50.4 50.5 0.21 0.04 --- --- --- ---
with	HCW	as	covariate 50.2 50.1 49.5 50.4 50.5 50.5 0.19 0.001 0.02 --- --- ---
Total	revenue/pig,	$ 110.97 113.53 117.58 108.99 111.24 111.90 2.882 --- --- --- --- ---
Feed,	$/pig 71.92 76.34 80.58 68.50 70.98 70.12 2.135 0.001 0.01 --- --- ---
Feed,	$/lb	gain 0.38 0.39 0.39 0.38 0.38 0.38 0.008 --- --- --- --- ---
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80	to	130	lb 130	to	185	lb 185	to	235	lb 235	lb	to	mkt.	
Item																																	Treatment2: CS BY CS BY CS BY CS BY
Ingredient,	%	
Corn 65.02 37.31 68.51 40.74 72.14 44.45 63.30 35.62
Soybean	meal	(46.5%	CP) 17.80 15.60 14.60 12.25 11.05 8.60 19.80 17.35
DDGS 15.00 25.00 15.00 25.00 15.00 25.00 15.00 25.00
Bakery	by-product --- 20.00 --- 20.00 --- 20.00 --- 20.00
Monocalcium	P,	21%	P 0.15 --- --- --- --- --- --- ---
Limestone 1.00 1.00 0.95 1.00 0.95 1.00 1.00 1.05
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Lysine	sulfate 0.54 0.62 0.48 0.56 0.42 0.51 0.42 0.51
L-Threonine 0.03 0.01 0.01 --- --- --- 0.01 ---
VTM	+	Optiphos	20003 0.11 0.11 0.10 0.10 0.09 0.09 0.09 0.09
Paylean,	9	g/lb --- --- --- --- --- --- 0.025 0.025
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Cost,	$/lb4 0.085 0.083 0.081 0.079 0.077 0.075 0.093 0.091
Calculated	analysis
Standardized	ileal	digestible	(SID)	amino	acids
Lysine,	% 0.96 0.98 0.85 0.86 0.73 0.74 0.95 0.96
Isoleucine:lysine,	% 64 66 66 69 69 72 68 70
Leucine:lysine,	% 164 169 176 183 194 201 171 177
Methionine:lysine,	% 29 30 31 33 34 36 30 32
Met	&	Cys:lysine,	% 59 62 63 67 69 74 62 65
Threonine:lysine,	% 60 60 62 62 63 66 62 63
Tryptophan:lysine,	% 17 17 17 17 17 17 18 18
Valine:lysine,	% 76 79 80 83 85 88 80 83
CP,	% 17.9 19.4 17.1 18.5 15.7 17.1 19.0 20.4
Total	lysine,	% 1.10 1.13 0.98 1.01 0.85 0.88 1.09 1.12
ME,	kcal/lb 1,524 1,552 1,529 1,555 1,530 1,555 1,527 1,553
SID	lysine:ME	ratio,	g/Mcal 2.86 2.86 2.52 2.52 2.16 2.17 2.82 2.81
Ca,	% 0.49 0.48 0.44 0.47 0.42 0.46 0.47 0.50
P,	% 0.44 0.44 0.40 0.43 0.39 0.41 0.42 0.45
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P	<	Feeder	setting	strategy: 18-18-18 18-18-14 18-14-10 8







Feeder	data (18	setting) (14	setting) (10	setting)
Max.	opening,3,4	in. 1.25a 1.00b 0.75c 1.07d 0.014 N/A5 0.001 N/A 0.001
Min.	opening,6	in. 1.25a 1.00b 0.75c 0.74c 0.017 N/A 0.001 N/A 0.001
Avg.	opening,	in. 1.25a 1.00b 0.75c 0.91d 0.015 N/A 0.001 N/A 0.001
d	20	pan	coverage,	% 73 80 N/A N/A N/A N/A 41 86 7.0 0.01 ---7 0.001 N/A
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d	0	to	28	feeder	setting: 18 18 18 8
ADG,	lb 2.13 2.08 2.10 1.99 0.026 0.001 N/A2
ADFI,	lb 4.68 4.71 4.70 4.53 0.056 0.02 N/A
F/G 2.20 2.26 2.24 2.28 0.22 ---3 N/A
d	28	BW,	lb 142.1 140.7 141.9 138.6 2.06 --- N/A
d	28	to	56	feeder	setting: 18 18 14 8
ADG,	lb 2.19 2.16 2.18 1.96 0.024 0.001 ---
ADFI,	lb 6.37 6.26 6.25 5.65 0.073 0.001 ---
F/G 2.90 2.90 2.86 2.89 0.025 --- ---
d	56	BW,	lb 203.6 201.2 203.1 193.4 2.35 0.002 ---
d	56	to	92	feeder	setting: 18 14 10 8
ADG4,	lb 2.54a 2.41b 2.39b 2.28 0.030 0.001 0.05
ADFI,	lb 7.20a 6.97ab 6.73b 6.46 0.086 0.001 0.05
F/G 2.84 2.89 2.82 2.83 0.027 --- ---
d	0	to	92
ADG,	lb 2.30a 2.23b 2.24b 2.09 0.018 0.001 0.05
ADFI,	lb 6.15a 6.04ab 5.94b 5.60 0.062 0.001 0.05
F/G 2.67 2.71 2.66 2.68 0.018 --- ---
d	92	BW,	lb 292.2 284.6 286.2 272.0 2.75 0.001 ---
Carcass	and	economics
HCW,	lb 209.6 205.6 207.8 198.2 2.33 0.01 ---
Yield,	% 76.5 76.7 76.9 75.9 0.26 0.02 ---
Backfat	depth,	in. 0.77a 0.75ab 0.73b 0.69 0.011 0.001 0.05
Loin	depth,	in. 2.49 2.47 2.50 2.57 0.032 0.04 ---
FFLI5 49.3a 49.4ab 49.7b 50.2 0.14 0.001 0.05
Revenue/pig,	$ 142.56 139.68 142.49 136.61 1.699 0.02 ---
Feed,	$/pig 72.68 71.61 70.86 66.54 0.725 0.001 ---
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20%	bakery	by-product SEM P <
Live	performance
d	0	to	28
ADG,	lb 2.11 2.04 0.018 0.01
ADFI,	lb 4.69 4.61 0.039 ---2
F/G 2.22 2.26 0.016 ---
d	28	BW,	lb 141.7 139.9 1.45 ---
d	28	to	56
ADG,	lb 2.14 2.11 0.017 ---
ADFI,	lb 6.23 6.03 0.052 0.01
F/G 2.92 2.86 0.018 0.04
d	56	BW,	lb 201.7 199.0 1.66 ---
d	56	to	92
ADG,	lb 2.41 2.40 0.021 ---
ADFI,	lb 6.85 6.82 0.061 ---
F/G 2.84 2.84 0.019 ---
d	0	to	92
ADG,	lb 2.23 2.20 0.013 ---
ADFI,	lb 5.98 5.88 0.044 ---
F/G 2.68 2.68 0.013 ---
d	92	BW,	lb 285.3 282.2 1.94 ---
Carcass	and	economics
HCW,	lb 207.1 203.5 1.69 ---
Yield,	% 76.4 76.7 0.19 ---
Backfat	depth,	in. 0.75 0.73 0.008 ---
Loin	depth,	in. 2.47 2.55 0.027 0.02
FFLI3 49.6 49.8 0.10 ---
Revenue/pig,	$ 141.15 139.51 1.231 ---
Feed,	$/pig 71.91 68.94 0.513 0.001
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Item 50	to	100	lb 100	to	160	lb 160	to	225	lb 225	lb	to	mkt.	
Ingredient,	%	
Corn 61.46 66.53 71.45 63.35
Soybean	meal	(46.5%	CP) 21.43 16.64 11.85 19.80
DDGS2 15.00 15.00 15.00 15.00
Monocalcium	P	(21%	P) 0.15 --- --- ---
Limestone 1.00 0.95 0.90 1.00
Salt 0.35 0.35 0.35 0.35
Liquid	lysine	(60%	Lys) 0.45 0.40 0.35 0.35
L-Threonine 0.05 0.03 0.01 0.01
VTM	+	phytase3 0.11 0.10 0.09 0.085
Paylean,	9	g/lb --- --- --- 0.025
Total 100.00 100.00 100.00 100.00




Lysine,	% 1.05 0.90 0.75 0.95
Isoleucine:lysine,	% 64 66 69 68
Leucine:lysine,	% 158 172 191 170
Methionine:lysine,	% 28 30 33 30
Met	&	Cys:lysine,	% 57 62 68 61
Threonine:lysine,	% 62 63 64 62
Tryptophan:lysine,	% 17 17 17 18
Valine:lysine,	% 75 79 84 80
CP,	% 19.3 17.5 15.7 18.7
Total	lysine,	% 1.19 1.03 0.87 1.09
ME,	kcal/lb 1,523 1,527 1,529 1,526
SID	lysine:ME	ratio,	g/Mcal 3.13 2.67 2.23 2.82
Ca,	% 0.50 0.44 0.41 0.47
P,	% 0.46 0.41 0.39 0.42
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ADG,	lb 1.84 1.81 1.80 1.74 0.027 0.001
ADFI,	lb 4.18 4.08 4.03 3.96 0.067 0.02
F/G 2.27 2.25 2.24 2.28 0.015 0.05
d	69	BW,	lb 171.0 168.6 167.7 163.3 1.81 0.001
d	69	to	972
ADG,	lb 1.93a 1.99a 1.62b 1.82c 0.037 ---3
ADFI,	lb 6.12a 6.07a 5.29b 5.69c 0.067 ---
F/G 3.18ab 3.07a 3.28b 3.13a 0.052 ---
d	97	BW,	lb 225.3a 224.3a 213.6b 214.6b 1.76 ---
d	97	to	124
ADG,	lb 2.33a 2.01b 2.24ac 2.18c 0.064 ---
ADFI,	lb 6.81a 5.86b 6.11b 6.12b 0.135 ---
F/G 2.93ab 2.95b 2.73c 2.81ac 0.058 ---
d	0	to	124
ADG,	lb 1.96a 1.89b 1.84bc 1.84c 0.017 ---
ADFI,	lb 5.14a 4.88b 4.73c 4.78bc 0.042 ---
F/G 2.63a 2.58ab 2.56b 2.60ab 0.017 ---
d	124	BW,	lb 283.8a 274.9b 269.5b 270.1b 2.38 ---
Carcass	&	economics4
HCW,	lb 211.7a 205.6b 201.9b 203.7b 2.26 ---
Yield,	% 75.4 75.4 75.4 75.9 0.41 ---
Backfat	depth,	in. 0.77a 0.78a 0.70b 0.74a 0.019 ---
Loin	depth,	in. 2.43ab 2.31bc 2.55a 2.30c 0.065 ---
FFLI5 49.5ab 49.2a 50.0b 49.6ab 0.24 ---
Revenue/pig,	$ 129.45 125.88 126.28 125.23 2.057 ---
Feed	cost/pig,	$ 75.86 73.41 70.23 72.81 2.435 ---
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Item	 Phase	1 Phase	2 Phase	3 Phase	4 Phase	5
Ingredient,	%
Corn	 33.32 22.15 21.11 27.71 28.18
Soybean	meal,	(46.5%	CP) 16.70 12.10 9.05 9.20 13.60
DDGS3 45.00 45.00 35.00 30.00 25.00
Bakery	meal --- 15.00 30.00 30.00 30.00
Limestone 1.30 1.25 1.07 1.04 0.99
Salt 0.38 0.14 0.20 0.20 0.20
Vitamin	premix 0.09 0.09 0.08 0.08 0.08
Liquid	lysine,	60% --- --- 0.54 0.54 0.59
Lysine	sulfate	 0.64 0.65 --- --- ---
Threonine --- --- --- 0.01 0.12
Phytase4 0.01 0.01 0.01 0.01 0.01
Tylan	40 0.01 0.01 0.01 0.01 ---
Paylean5	 --- --- --- --- 0.03
Total	 100 100 100 100 100
Calculated	analysis6
Standardized	ileal	digestible	amino	acids,%
Lysine 1.06 0.95 0.84 0.84 0.97
Isoleucine:lysine 76 78 76 73 68
Methionine:lysine 34 35 35 34 30
Met	&	Cys:lysine	 68 72 72 69 61
Threonine:lysine 66 67 65 64 70
Tryptophan:lysine 19.7 19.9 19.3 18.6 17.8
Total	lysine,	% 1.19 1.07 0.94 0.94 1.08
CP,	% 23.5 22.0 19.3 18.6 19.5
ME	kcal/lb 1,453 1,499 1,532 1,510 1,523
Ca,	% 0.65 0.63 0.55 0.53 0.52
P,	% 0.56 0.53 0.47 0.45 0.44
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ADG,	lb 1.86 1.88 1.96 1.99 0.014 0.07 0.01 0.70
ADFI,	lb 5.05a 5.40b 5.51b 5.54b 0.052 0.01 0.01 0.04
F/G 2.72a 2.87c 2.81b,c 2.77a,b 0.033 0.07 0.91 0.01







Item	 Meal Pellet Meal Pellet SEM Diet Feeder
Diet	×	
Feeder
HCW,	lb	 202.3 204.3 207.55 206.9 2.56 0.77 0.09 0.54
Yield,	% 75.6 75.3 75.6 76.0 0.003 0.95 0.19 0.24
Backfat	depth,	in.2 0.68 0.68 0.74 0.72 0.02 0.40 0.01 0.57
Loin	depth,	in.2 2.44 2.38 2.35 2.33 0.04 0.39 0.11 0.64
Lean,	%2 55.8 55.7 54.4 54.6 0.46 0.97 0.01 0.77
Income/pig,$ 147.72 148.52 148.87 148.84 1.75 0.80 0.63 0.79
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22 24 26 28 Linear Quadratic
Pens,	no. 12 12 12 12 --- --- ---
d	0	to	14
ADG,	lb 2.07 2.08 2.05 2.04 0.065 0.20 0.82
ADFI,	lb 3.56 3.57 3.54 3.53 0.132 0.59 0.77
F/G 1.71 1.72 1.73 1.73 0.019 0.45 0.86
d	14	to	28
ADG,	lb 1.94 1.83 1.77 1.77 0.065 <0.001 0.07
ADFI,	lb 4.24 4.09 3.90 3.91 0.160 <0.001 0.20
F/G 2.18 2.24 2.21 2.22 0.024 0.37 0.24
d	28	to	42
ADG,	lb 2.32 2.27 2.26 2.20 0.062 <0.001 0.87
ADFI,	lb 5.26 5.08 5.02 4.89 0.241 <0.001 0.65
F/G 2.26 2.23 2.22 2.22 0.053 0.13 0.52
d	42	to	56
ADG,	lb 2.10 2.06 2.03 1.95 0.107 0.008 0.66
ADFI,	lb 5.91 5.75 5.68 5.53 0.289 <0.001 0.92
F/G 2.81 2.80 2.82 2.85 0.090 0.68 0.72
d	56	to	70
ADG,	lb 2.51 2.47 2.45 2.46 0.089 0.34 0.46
ADFI,	lb 6.35 6.06 5.98 5.94 0.251 <0.001 0.07
F/G 2.54 2.46 2.44 2.42 0.075 0.02 0.49
d	70	to	84
ADG,	lb 2.10 2.03 2.04 1.95 0.066 0.02 0.79
ADFI,	lb 6.64 6.34 6.27 6.24 0.248 <0.001 0.05
F/G 3.18 3.12 3.08 3.22 0.104 0.75 0.09
d	84	to	99
ADG,	lb 2.09 1.99 1.96 1.85 0.072 0.003 0.96
ADFI,	lb 6.86 6.49 6.48 6.31 0.215 <0.001 0.25
F/G 3.28 3.30 3.34 3.45 0.157 0.16 0.59
d	0	to	99
ADG,	lb 2.16 2.10 2.08 2.03 0.050 <0.001 0.65
ADFI,	lb 5.55 5.35 5.28 5.20 0.210 <0.001 0.12
F/G 2.56 2.54 2.54 2.56 0.045 0.99 0.24
continued
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22 24 26 28 Linear Quadratic
Weight,	lb
d	0 62.9 63.0 62.6 63.0 2.41 0.95 0.86
d	14 91.9 92.1 91.3 91.6 3.27 0.73 0.96
d	28 119.4 117.7 116.0 116.4 4.11 0.05 0.39
d	42 151.8 149.5 147.7 147.2 4.86 0.007 0.46
d	56 181.3 178.2 176.3 174.7 6.04 <0.001 0.58
d	70 216.6 212.7 210.6 209.1 6.88 <0.001 0.35
d	84 246.0 241.2 239.1 236.4 7.27 <0.001 0.43




This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 





Item 22 24 26 28 22	pigs 24	pigs 26	pigs 28	pigs
Space	per	pig,	ft2 8.18 7.50 6.92 6.43 	---	 	---	 	---	 	---	
BW	when	k =	0.035,	lb5 218.1 191.5 169.9 152.1 	---	 	---	 	---	 	---	
Weight,	lb
d	0 62.9 63.0 62.6 63.0 0.080 0.074 0.068 0.063
d	14 91.9 92.1 91.3 91.6 0.062 0.057 0.053 0.049
d	28 119.4 117.7 116.0 116.4 0.052 0.049 0.045 0.042
d	42 151.8 149.5 147.7 147.2 0.045 0.041 0.038 0.036
d	56 181.3 178.2 176.3 174.7 0.040 0.037 0.034 0.032
d	70 216.6 212.7 210.6 209.1 0.035 0.033 0.030 0.028
d	84 246.0 241.2 239.1 236.4 0.032 0.030 0.028 0.026









Item	 22 24 26 28 SEM Linear Quadratic
Total	weight3
Pig	weight	produced,	lb/pen 5985.4 6437.3 6890.5 7283.7 169.75 <0.001 0.65
Revenue4
Pen	revenue,	$/pen 3292 3541 3790 4006 93.36 <0.001 0.65
Total	feed	consumption
Feed	usage,	lb/pen 11,925 12,652 13,514 14331 505.5 <0.001 0.65
Costs
Feed	cost,	$/pen5 954 1012 1081 1146 40.439 <0.001 0.65
Facility	cost,	$/pen6 272 272 272 272 --- --- ---
Income	over	feed	and	facility	cost
IOFAFC,	$/pen7 2065.75 2256.14 2436.40 2587.29 55.763 <0.001 0.51
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Pens,	no. 8 8 8 8 --- ---
Pigs	per	pen,	no. 12 12 20 20 --- ---
Source	barns	per	pen,	no. 1 2 2 1 --- ---
d	0	to	84
ADG,	lb 1.90 1.76 1.58 1.46 0.201 0.13
ADFI,	lb 7.29a 6.82ab 6.25b 6.35b 0.282 0.02
F/G 3.85 4.06 4.29 4.44 0.410 0.50
d	8	to	154
ADG,	lb 2.16ab 2.32a 1.97bc 1.87c 0.097 0.01
ADFI,	lb 7.92a 8.04a 7.23b 7.11b 0.234 0.003
F/G 3.71 3.50 3.70 3.82 0.138 0.41
d	0	to	154
ADG,	lb 2.02a 2.02a 1.76ab 1.65b 0.123 0.01
ADFI,	lb 7.59a 7.39a 6.70b 6.71b 0.251 0.006
F/G 3.78 3.67 3.89 4.08 0.152 0.13
Weight,	lb5
d	8 271.0 269.9 268.4 267.4 1.60 0.12
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Corn 75.73 38.95 78.20 41.20
Soybean	meal	(46.5%	CP) 21.75 11.95 19.60 9.75
Corn	hominy	feed --- 32.50 --- 32.50
DDGS --- 15.00 --- 15.00
Monocalcium	phosphate	(21%	P) 0.55 --- 0.33 ---
Limestone 0.70 0.58 0.65 0.58
Salt 0.35 0.28 0.35 0.28
Vitamin	premix	with	phytase 0.15 0.12 0.15 0.12
Phytase 0.05 0.03 0.05 ---
Trace	mineral	premix 0.15 0.12 0.15 0.12
Copper	sulfate 0.05 0.05 0.05 0.05
L-lysine	HCl 0.37 0.40 0.35 0.37
DL-methionine 0.06 --- 0.04 ---
L-threonine 0.09 0.05   0.09 0.04
Total 100.00 100.00 100.00 100.00
Calculated	analysis
SID3	amino	acids,	%
Lysine 1.03	 1.02	 0.96	 0.95	
Isoleucine:lysine	 59 62 59 63
Leucine:lysine	 136 155 141 161
Methionine:lysine	 30 30 29 31
Met	&	Cys:lysine	 55 58 55 60
Threonine:lysine	 60 60 61 61
Tryptophan:lysine	 16 16 16 16
Valine:lysine	 67 76 68 77
SID	Lysine:ME	ratio,	g/Mcal 3.08 3.08 2.86 2.87
ME,	kcal/lb 1,519 1,501 1,523 1,502
Total	lysine,	% 1.14	 1.17	 1.07	 1.08	
CP,	% 17.00	 19.22	 16.18	 18.37	
Ca,	% 0.52	 0.54	 0.46	 0.53	
P,	% 0.48	 0.53	 0.42	 0.52	
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based	diet Switch	13 Switch	24 SEM5
Probability,	
P	<
Pens,	no. 12 12 10 10 --- ---
d	0	to	13
ADG,	lb 1.55 1.52 1.57 1.55 0.025 0.56
ADFI,	lb 3.24 3.12 3.27 3.08 0.064 0.13
F/G 2.09 2.05 2.09 1.99 0.032 0.09
d	13	to	27
ADG,	lb 1.73a 1.85b 1.84b 1.73a 0.027 0.002
ADFI,	lb 3.81a 4.11bc 4.20c 3.96ab 0.059 <0.001
F/G 2.21 2.22 2.28 2.28 0.028 0.10
d	27	to	41
ADG,	lb 2.10 1.99 2.11 2.09 0.034 0.06
ADFI,	lb 4.98 4.77 5.07 4.87 0.080 0.06
F/G6 2.37 2.39 2.40 2.34 0.029 0.44
d	0	to	41
ADG,	lb 1.80 1.79 1.85 1.79 0.023 0.30
ADFI,	lb 4.03 4.02 4.20 3.99 0.059 0.07
F/G 2.24 2.24 2.27 2.22 0.019 0.35
Weight,	lb
d	0 43.2 43.2 43.3 43.1 0.60 0.99
d	13 63.4 63.0 63.7 63.2 0.81 0.94
d	27 87.7 88.9 89.5 87.6 1.04 0.49
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Corn 78.42 83.11 86.54 88.45 73.75 90.53
Soybean	meal	(46.5%) 18.95 14.61 11.40 9.63 23.30 7.70
Monocalcium	phosphate	(21%	P) 0.50 0.30 0.23 0.15 0.70 0.05
Limestone 0.95 0.95 0.90 0.90 0.96 0.89
Salt 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix	 0.15 0.13 0.10 0.08 0.16 0.07
Trace	mineral	premix 0.15 0.13 0.10 0.08 0.16 0.07
Lysine	HCl 0.30 0.26 0.24 0.22 0.34 0.20
DL-Methionine 0.03 0.00 0.00 0.00 0.05 0.00
L-Threonine 0.07 0.04 0.03 0.03 0.10 0.03
Phytase	600 0.13 0.13 0.13 0.13 0.13 0.13
Total 100.00 100.00 100.00 100.00 100.00 100.00
Calculated	composition,	%
SID3	amino	acids
Lysine 0.91 0.77 0.67 0.61 1.05 0.55
Isoleucine:lysine	 61 63 64 66 60 67
Methionine:lysine	 29 28 30 32 29 34
Met	&	Cys:lysine	 56 58 62 66 55 70
Threonine:lysine	 62 62 63 65 62 66
Tryptophan:lysine	 16.5 16.5 16.5 16.5 16.5 16.5
Valine:lysine	 71 74 78 81 68 84
CP	(N	×	6.25) 15.83 14.14 12.90 12.22 17.53 11.48
Total	lysine 1.01 0.86 0.75 0.69 1.16 0.63
ME,	kcal/lb 1,515 1,519 1,522 1,525 1,511 1,527
SID	lysine:ME,	g/Mcal 2.72 2.30 2.00 1.81 3.15 1.63
Ca 0.54 0.49 0.45 0.43 0.60 0.40
P 0.46 0.40 0.37 0.35 0.51 0.32
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Ingredient,	% 1 2 3 4
Soybean	meal	(46.5%) 87.85 86.51 84.66 83.37
Monocalcium	phosphate	(21%	P) 2.32 1.78 1.67 1.30
Limestone 4.40 5.63 6.69 7.80
Salt 1.62 2.07 2.60 3.03
Vitamin	premix	 0.70 0.74 0.74 0.65
Trace	mineral	premix 0.70 0.74 0.74 0.65
Lysine	HCl 1.39 1.54 1.75 1.86
DL-Methionine 0.12 --- --- ---
L-Threonine 0.34 0.25 0.22 0.26
Phytase	600 0.58 0.74 0.93 1.08
Total 100.00 100.00 100.00 100.00
Blend
Ground	corn,	% 78 83 87 88
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Initial	 77.2 77.2 77.2 1.4
End	of	phase	1 120.2 120.2 120.6 1.6
End	of	phase	2 176.5 173.4 175.6 2.2
End	of	phase	3 223.2 220.9 219.7 2.6
End	of	phase	4 280.4 277.6 277.5 3.1
Phase	1	(77	to	120	lb)
ADG,	lb 2.05 2.05 2.07 0.02
ADFI,	lb 4.68 4.72 4.59 0.06
F/G 2.29a 2.30a 2.22b 0.02
Phase	2	(120	to	175	lb)
ADG,	lb 2.16 2.05 2.11 0.04
ADFI,	lb 5.83 5.69 5.88 0.09
F/G 2.70 2.79 2.79 0.04
Phase	3	(175	to	221	lb)
ADG,	lb 1.96 1.98 1.84 0.05
ADFI,	lb 6.10 5.92 6.02 0.11
F/G 3.13a 3.02a 3.28b 0.06
Phase	4	(221	to	278	lb)
ADG,	lb 2.20 2.18 2.22 0.04
ADFI,	lb 7.71a 7.37b 7.78a 0.05
F/G 3.51a 3.39b 3.51a 0.04
Overall	(77	to	278	lb)
ADG,	lb 2.10 2.07 2.06 0.02
ADFI,	lb 6.14 5.99 6.14 0.07
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HCW,	lb 207.3 206.6 204.2 2.65
Yield3,	% 73.92 74.44 73.61 0.44
Lean3,	% 52.13a 52.25a 52.90b 0.19
Fat	depth3,	in. 0.85a 0.81a 0.76b 0.02
















Phase	1 9.53 9.62 9.25 0.14
Phase	2 13.53 13.02 13.38 0.20
Phase	3 12.30 11.77 11.70 0.23
Phase	4 16.20a 15.22b 16.03a 0.22
Total 51.56 49.64 50.36 0.62
Feed	cost/lb	gain3,	$
Phase	1 0.221a 0.221a 0.213b 0.002
Phase	2 0.239 0.246 0.244 0.004
Phase	3 0.260a 0.250b 0.265a 0.005
Phase	4 0.281a 0.269b 0.278a 0.003
Overall 0.250 0.246 0.250 0.002
Scenario	14
Total	revenue,	$/pig5 106.85 106.49 105.28 1.37
IOFC6 55.29 56.86 54.91 1.03
Scenario	24
Total	revenue,	$/pig5 140.84 140.37 138.77 1.80
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and P < 0.10,	respectively.
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Corn 52.32 54.98 57.92 60.83 61.45 50.74 61.56
Soybean	meal	(46.5%) 15.43 12.84 10.06 7.18 16.56 17.01 6.50
Dried	distillers	grains	with	solubles 30.00 30.00 30.00 30.00 20.00 30.00 30.00
Limestone 1.25 1.20 1.10 1.10 1.03 1.23 1.10
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	and	trace	mineral	premix 0.10 0.10 0.09 0.09 0.09 0.10 0.09
L-threonine --- --- --- --- 0.02 --- ---
Biolys 0.55 0.52 0.48 0.45 0.45 0.57 0.40
Phytase3 0.01 0.01 --- --- 0.00 0.01 ---
Ractopamine	HCl,	9	g/lb4 --- --- --- --- 0.05   --- ---
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Calculated	composition
SID5	amino	acids,	%
Lysine 0.95 0.87 0.78 0.69 0.90 1.00 0.65
Isoleucine:lysine 69 70 72 75 69 68 78
Methionine:lysine 33 34 37 40 32 32 41
Met	&	cys:lysine 67 70 75 81 65 65 85
Threonine:lysine 63 65 67 71 65 62 73
Tryptophan:lysine 17 17 17 17 18 17 17
Valine:lysine 83 86 90 95 83 82 99
CP	,	% 20.19 19.20 18.12 17.00 18.71 20.81 16.71
Total	lysine,	% 1.11 1.03 0.93 0.83 1.04 1.17 0.79
ME,	kcal/lb 1,524 1,525 1,527 1,528 1,526 1,524 1,528
SID	Lysine:ME,	g/Mcal 2.83 2.59 2.32 2.05 2.67 2.98 1.93
Ca,	% 0.55 0.53 0.48 0.47 0.47 0.55 0.47
P,	% 0.47 0.46 0.45 0.43 0.43 0.47 0.43
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Ingredient,	% 1 2 3 4
Soybean	meal	(46.5%) 32.35 28.53 23.90 18.34
DDGS 62.92 66.64 71.29 76.59
Limestone 2.62 2.67 2.61 2.81
Salt 0.73 0.78 0.83 0.89
Vitamin	and	trace	mineral	premix	 0.21 0.22 0.21 0.23
L-lysine	HCl 1.15 1.16 1.14 1.14
Phytase3 0.02 0.01 0.01 ---
Total 100.00 100.00 100.00 100.00
Blend:
Ground	corn,	% 52 55 58 61






This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 





Item Phase	feeding Diet	blending Corn-supplement SEM
Pig	weights,	lb
Initial	 78.5 78.5 78.3 1.4
End	of	phase	1 115.5 114.8 114.9 1.6
End	of	phase	2 157.3 155.7 156.6 2.3
End	of	phase	3 192.3 189.4 190.8 2.3
End	of	phase	4 242.1y 237.8ab 236.8x 2.2
End	of	phase	5 	284.7b 280.3ab 	277.9a 2.2
Phase	1	(78	to	115	lb)
ADG,	lb 1.76 1.72 1.74 0.03
ADFI,	lb 3.89 3.80 3.87 0.07
F/G 2.21 2.21 2.23 0.03
Phase	2	(115	to	157	lb)
ADG,	lb 1.99 1.95 1.98 0.03
ADFI,	lb 5.14xy 5.00y 5.20x 0.08
F/G 2.59 2.57 2.62 0.04
Phase	3	(157	to	191	lb)
ADG,	lb 1.66 1.59 1.63 0.04
ADFI,	lb 	5.91b 	5.44a 	5.92b 0.08
F/G 3.57xy 	3.43x 	3.63y 0.08
Phase	4	(191	to	239	lb)
ADG,	lb 	1.98b 	1.93b 1.83a 0.02
ADFI,	lb 	6.11b 	5.78a 5.97ab 0.08
F/G 	3.09a 	3.00a 	3.25b 0.05
Phase	1	to	4	(78	to	239	lb)
ADG,	lb 1.86b 1.80a 1.81a 0.014
ADFI,	lb 5.30b 5.27b 5.04a 0.057
F/G 2.86b 2.93c 2.79a 0.029
Phase	5	(239	to	281	lb)
ADG,	lb 2.06ab 	1.94a 	2.09b 0.05
ADFI,	lb 6.28ab 	6.16a 	6.42b 0.06
F/G 3.05 3.19 3.09 0.08
Overall	(0	to	281	lb)
ADG,	lb 	1.89by 	1.83axy 	1.85abx 0.02
ADFI,	lb 	5.47b 	5.23a 	5.47b 0.05
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Item Phase	feeding Diet	blending Corn-supplement SEM
HCW,	lb 210.2by 206.6abx 204.2a 1.72
Yield,	% 75.7 76.0 76.0 0.344
Lean,	%3 53.0 53.6 53.1 0.02
Fat	depth,	in.3 0.80 0.78 0.81 0.245
Loin	depth,	in.3 2.22 2.30 2.24 0.047
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Item Phase	feeding Diet	blending Corn-supplement SEM
Feed	cost/pig,	$
Phase	1 6.99 6.78 6.81 0.13
Phase	2 9.00 8.78 8.95 0.14
Phase	3 9.86a 9.18b 10.03a 0.13
Phase	4 12.33a 11.42b 11.64b 0.17
Phase	53 14.19ab 13.91b 14.50a 0.14
Total 52.38a 50.06b 51.94a 0.47
Feed	cost/lb	gain,	$4
Phase	1 0.189 0.188 0.186 0.002
Phase	2 0.216 0.214 0.215 0.003
Phase	3 0.283ab 0.275b 0.293a 0.006
Phase	4 0.297a 0.282b 0.302a 0.004
Phase	5 0.329 0.344 0.333 0.008
Total 0.265xy 0.262y 0.268x 0.002
Total	revenue,	$/pig5,6 147.35 145.94 144.87 1.36
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Item 7 24 36 48	 SEM Linear Quadratic
BW,	lb
d	0	(48	hr	before	marketing) 286.3 285.8 286.8 286.2 2.727 0.94 0.92
d	2	(Wt	on	farm,	lb) 288.9 283.6 276.5 274.2 2.473 0.001 0.19
d	2	(Wt	at	plant,	lb) 283.8 276.8 270.7 268.7 2.448 0.001 0.11
HCW,	lb 211.3 210.6 206.7 205.3 1.966 0.02 0.73
Yield,	% 74.43 76.09 76.35 76.40 0.231 0.001 0.01
Lean,	%3 50.63 50.85 51.03 51.09 0.110 0.01 0.26
Fat	depth,	in3 0.67 0.65 0.64 0.63 0.009 0.03 0.26
Loin	depth,	in3 2.49 2.51 2.51 2.53 0.023 0.35 0.96
Economics4
Live	price,	$ 51.43 52.94 53.66 53.77 0.282 0.001 0.01
HCW	price,	$ 69.10 69.58 70.29 70.37 0.281 0.001 0.19
Premiums,	$ 2.74 3.02 3.18 3.26 0.151 0.02 0.36
Sort	loss,	$ -1.45 -1.25 -0.71 -0.70 0.206 0.01 0.27
Total	value/pig,	$ 145.99 146.48 145.29 144.47 1.401 0.32 0.83
Feed	intake/pig	marketed,	lb 13.79 8.11 4.14 2.69 0.431 0.001 0.001
Feed	cost/pig,	$ 0.97 0.57 0.29 0.19 0.030 0.001 0.001
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Item 7	 12	 24	 36	 SEM Linear Quadratic
BW,	lb
d	0	(48	hr	prior	to	marketing) 274.1 277.9 279.1 275.7 3.455 0.84 0.34
d	2	(Wt	on	farm,	lb) 274.5 277.7 274.6 266.9 3.379 0.09 0.26
d	2	(Wt	at	plant,	lb) 268.2 271.1 267.6 260.9 3.135 0.07 0.30
Weight	change,	lb -5.9 -6.8 -11.5 -14.9 0.760 0.001 0.001
HCW,	lb 202.0 204.7 203.8 200.8 2.899 0.65 0.44
Yield,	% 75.21 75.47 76.04 77.00 0.298 0.001 0.55
Lean,	%3 53.28 53.25 53.18 53.83 0.280 0.22 0.30
Fat	depth,	in3 0.80 0.78 0.80 0.77 0.015 0.51 0.49
Loin	depth,	in3 2.24 2.24 2.21 2.29 0.038 0.47 0.34
Runny	bung,	%	prevalence/pen 3.34 1.24 6.06 5.12 2.196 0.31 0.78
Leaking	ingesta,	%	prevalence/pen 3.34 4.62 9.52 19.52 2.689 0.001 0.36
Economics4
Live	price,	$/cwt 53.36 53.09 53.66 55.00 0.351 0.002 0.13
Carcass	price,	$/cwt 70.89 70.31 70.46 71.47 0.303 0.12 0.05
Premiums,	$/cwt 0.77 0.73 0.62 1.08 0.229 0.41 0.32
Sort	loss,	$cwt -0.69 -1.23 -0.97 -0.42 0.190 0.14 0.04
Total	value/pig,	$ 143.20 143.97 143.61 143.49 2.296 0.99 0.90
Feed	Intake/pig	marketed,	lb 7.80 6.93 3.93 1.28 0.247 0.001 0.93
Feed	cost/pig,	$ 0.55 0.49 0.28 0.09 0.017 0.001 0.001
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purpose	of	this	article:	1.)	Section 4.2 - A sieve shaker, such as a Tyler Ro-Tap, Retsch, or 
equivalent unit, is required; 2.) Section 4.4 - Sieve agitators such as plastic or leather rings, 
This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
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Feed Management
or small rubber balls may be required to break up agglomerates on finer sieves, usually 
those smaller than 300mm in opening (ISO 3310-1) or US sieve No. 50; 3.) Section 4.5 
- A dispersion agent can be used to facilitate sieving of high-fat or other material prone to 
agglomeration; and 4.) Section 5.2 - Place the charge on one sieve or the top sieve of the 
nest of test sieves and shake until the mass of material on any on sieve reaches end point. 
End point is decided by determining the mass on each sieve at 1-minute intervals after an 
initial sieving time of 10 minutes. If the mass on the smallest sieve containing any material 
changes by 0.1% or less of the charge mass during a 1-minute period, the sieving is consid-
ered complete. For industrial applications, the end-point determination process can be 
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SD	among	plants 2 0.03 1.10 0.35 0.67 1.57 0.54 2.68 0.56 0.09
Feoli,	20083	sorghum	DDGS 88.30 34.14 8.61 4.08 45.07 8.10 --- --- ---
Stein,	20074	corn	DDGS 89.00⁷ 30.90 10.11 --- --- 13.48 44.94 8.20
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SD	among	plants 2 0.02 0.02 0.08 0.16 0.03 0.16 0.04 0.01 0.002 0.09
Feoli,	20083	sorghum	DDGS 1.35 0.85 1.58 4.56 0.97 0.59 1.90 1.18 0.17 1.91
Stein,	20074,5	corn	DDGS 1.30 0.81 1.13 3.56 0.88 0.62 1.51 1.20 0.24 1.52
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SD	among	plants 2 0.01 0.09 0.18 0.07 0.07 0.05 11.93 15.49 1.58 21.67
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SD	among	plants 2 21.1 4.0 7.4 26.7 48.5 0.03
Feoli,	20086	sorghum	DDGS 2,232 1,572 --- --- --- ---
Stein,	20077	corn	DDGS 2,465 1,878 1,768 --- --- ---
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Control5 0 10,500 --- 3,343,000 ---
OptiPhos	2000-M6 2,000,000 3,932,000 1.96 2,046,000 1.02
OptiPhos	2000-PF6,9 2,000,000 5,179,000 2.58 2,022,000 1.01
Phyzyme	5000	G7 5,000,000 5,144,000 1.03 --- ---
Phyzyme	10000	TPT7,9 10,000,000 10,587,000 1.06 --- ---
Ronozyme	P-M8 50,000,000 52,148,500 1.04 --- ---
Ronozyme	P-CT8,9 10,000,000 12,057,500 1.20 --- ---
Vitamin	premix
Control5 0 4,967 --- 37,000 ---
OptiPhos	2000-M6 83,333 214,425 2.51 41,000 0.49
OptiPhos	2000-PF6,9 83,333 250,853 2.95 57,000 0.68
Phyzyme	5000	G7 166,666 266,339 1.57 --- ---
Phyzyme	10000	TPT7,9 166,666 266,116 1.57 --- ---
Ronozyme	P-M8 616,666 738,388 1.19 --- ---
Ronozyme	P-CT8,9 616,666 637,467 1.42 --- ---
Vitamin	and	trace	mineral	premix
Control5 0 4,948 --- 77,000 ---
OptiPhos	2000-M6 83,333 209,424 2.45 25,000 0.30
OptiPhos	2000-PF6,9 83,333 244,067 2.87 55,000 0.66
Phyzyme	5000	G7 166,666 209,437 1.23 --- ---
Phyzyme	10000	TPT7,9 166,666 166,239 0.97 --- ---
Ronozyme	P-M8 616,666 699,542 1.13 --- ---
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